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Native Problems in 





HE native question, as it manifests itself in 

Northern Rhodesia, illustrates forcibly the 
fallacy of applying a general proposition indis- 
ciminately to any specific group of tribal 
conditions among African, and more especially 
Bantu, peoples, when an attempt is made to 
solve the difficulties which arise out of the 
cultural contacts of white and black. Through- 
out the greater part of British Africa, 
indirect rule’ has now been accepted as the 
fundamental principle of policy in administering 
native affairs. It was adopted in Northern 
Rhodesia in part by an ordinance of 1929, and 
more fully in an ordinance of 1936. Although it 
would be more than hazardous to attempt to 
formulate a final judgment after so brief a period 
of trial, there are indications that any measure 
of success that has been achieved by the intro- 
duction of this system is of so qualified a character 
as to raise question whether it is fully suited to 
the temperament of the people and the develop- 
ment of their institutions. 

This view receives support from the recently 
published report by Sir Alan W. Pim and Mr. S. 
Milligan on the financial and economic position 
in Northern Rhodesia. The conditions among the 
native population there described are such as would 
certainly seem to call for a considerable modifica- 
tion of administrative methods in the light of a 
more intensive study of circumstances than they 
have received. 

It is perhaps scarcely necessary to recall that 
indirect rule has for its objectives, first to secure 
that administration of the affairs of a native 
people should be fully in accord with native ideas 
































* Report of the Commission Appointed to Enquire into the Financial 
and Economic Position of Northern Rhodesia. Pp. xi+365, 
(London: H.M. Stationery Office, 1938.) 7s. net. 
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and institutions; and secondly, to foster the 
development of those institutions, while ensuring 
that the initiative and sense of responsibility, 
which are essential to cultural advancement, shall 
not be undermined by too great dependence upon 
the paternal offices of white administration. 
Conditions in Northern Rhodesia are adverse to 
the attainment of both these objects. Among the 
seventy-three different tribes in the territory, 
tribal organization has disintegrated almost com- 
pletely. Tribal boundaries are sometimes ill- 
defined or have been disregarded, while in some 
instances the paramount chief of a tribal unit 
lying partly within British jurisdiction, himself 
lives outside the political boundary under another 
power. Intermarriage has blurred tribal dis- 
tinctions, while some tribes form too small a unit 
to warrant a separate organization. Yet tribal 
distinctions cannot be ignored, even though they 
are confused. The tribes are too heterogeneous in 
origin to make fusion a practicable solution. Even 
in Barotseland, it is only the political dominance 
of one racial group, the Barotse, over all the others 
of the Barotseland plain, which has made possible 
the organization of a system of native rule. 
Further, under the system of direct rule which 
has obtained for many years, the tribesmen have 
lost the habit of self-government, the initiative, 
and the self-reliance, which indirect rule demands. 
Nor are the pecuniary inducements now offered 
adequate to take the place of tribal interests as 
incentives to the performance of the functions of 
tribal administration, while the recently instituted 
native treasuries are inadequately financed. Hence 
expenditure within the native reserves is limited, 
and what may be regarded as ‘public works’, so 
far as that term is appropriate to tribal conditions, 
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which have aroused the interest of the native and 
reconciled him in some measure to taxation else- 
where, in Northern Rhodesia are ineffective as a 
means of stimulating participation in self-rule. 

Some of these defects might be remedied. A 
more adequate financial provision is not beyond 
the bounds of possibility, now that the economic 
position holds out hope of improvement. Such a 
measure, however, involves the somewhat doubtful 
assumption that the disintegration of the tribal 
system has not gone too far, and that the dis- 
inclination, or disability, to undertake respon- 
sibility for tribal control can be overcome. It is 
a question whether in Northern Rhodesia geo- 
graphical, social and economic conditions, com- 
bined with native tradition in mode of life, do not 
demand a more drastic system of tutelage than 
can be exercised through a system which depends 
upon native institutions and trusts to a lightly 
regulated native culture to work out its own 
salvation. 

In Northern Rhodesia, while an immense tract 
of land is potentially arable, the amount which is 
naturally fertile is relatively small. The native 
reserves are overcrowded : in some parts there are 
no inhabitants at all, while in others the density 
of population may rise to 60 per square mile, or 
in fishing areas to so much as 80 per square mile. 
The ill-effects of this irregularity of distribution 
and overcrowding are aggravated by the native 
mode of life. Except in Barotseland the people 
are not, as a rule, keepers of cattle. They live 
by agriculture or by fishing. The rivers and lakes 
are in danger of being over-fished, and the methods 
of agriculture are both destructive and wasteful. 
Frequently shifting plots are fertilized by burning 
off the bush and forest. This, combined with the 
inroads on forest trees made by the unregulated 
demands for timber of the mines and sawmills, 
has led to serious deterioration of the soil and 
forest resources of the country. In parts, sixty 
years will be required for recovery. 

Since agriculture rises to no more than sub- 
sistence level, the imposition of taxation has 
forced the native to sell his one commodity—his 
labour. This has given rise to other and no less 
serious problems. Within Northern Rhodesia, 
virtually the only industries employing labour in 
any numbers are mining and the sawmill; both 
these industries, more especially mining, have 
encouraged the native to settle with his wife and 
family near his work, creating a population of 
urbanized and detribalized individuals, who are ill- 
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housed, for whom the provision of educational 
facilities and medical attention is inadequate, and 
for whom, in short, there is an almost complete 
lack of social services, and, a more serious Omission. 
towards whom there is no settled policy. At the 
same time, the labourer who seeks employment 
outside the territory suffers disabilities owing t 
the lack of a properly organized system of recruit. 
ing, with provision for conservation of pay, and 
of arrangements for transport and its cost, 

Of the wise, and on the whole moderate, recom. 
mendations of the Commission, the most funda. 
mental and far-reaching is the suggestion that the 
native reserves should be enlarged and a Native 
Lands Trust created on the lines which have been 
followed elsewhere. This measure would permit 
of future expansion, as necessary, and would inter. 
fere little, if at all, with any prospects of white 
settlement. It is evident, however, that fora genera. 
tion or more, advancement must be limited to the 
building up of a self-supporting, and ultimately 
locally administered, agricultural community. ; 

Taking all these factors into account—the lack 
of tribal organization, the unsuitability of native 
culture or mode of life, without stringent regulation 
and much training, to the geographical and 
economic conditions of the country, and the 
consequent lack of opportunity for the develop. 
ment of native culture along its own lines, coupled 
with the dangers of urbanization—question must 
arise whether indirect rule, undiluted, provides 
the most suitable machinery for the prolonged 
period of tutelage with which the administration 
of native affairs would seem to be faced. Re. 
actionary as it may be in the eyes of those who 
whole-heartedly support the introduction of in- 
direct rule as the sanest and most advantageous 
system for the well-being of the native of Africa— 
as it undoubtedly is in most instances—it is a 
question for serious consideration whether it would 
not be to the advantage of the native and of the 
future of Northern Rhodesia, if a measure of 
direct control were reintroduced with a staff of 
white officers, trained in an understanding of the 
institutions of backward peoples and their ways 
of thought, whose duties, in addition to supervision 
and discipline, should include the guidance of their 
wards along the lines of a policy of advancement 
framed in accordance with their mentality and 
cultural outlook. 

The field of the Pim Commission on Northern 
Rhodesia being limited by its terms of reference 
to the financial and economic position, the policy 
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of native administration as such is not within the 
scope of its report. Lest, however, it should be 
thought that the view here taken of the implication 
of the facts recorded by the Commission is unduly 
pessimistic it may be mentioned that after these 
comments had been written, there came to hand 
, brief report of Sir Alan Pim’s opeaing remarks 
in a discussion at the Royal Anthropological 
Institute on indirect rule in Northern Rhodesia. 
The view of the tribal situation, as it affects 
,dministration, then taken by Sir Alan, is in 
substantial agreement with that here expressed. 
He appears, however, to contemplate the possi- 
pility of modifying the system in such a manner 
the administrative difficulties. He 


as to meet 


Medieval 


Le Nombre d’Or : 

tude de Chronologie Technique suivie du Texte 
de la Massa Compoti d’Alexandre de Villedieu. 
ivee Traduction et Commentaire par W. E. Van 
Wijk. Pp. x +158 +11 plates. (La Haye: 
Martinus Nijhoff, 1936.) 10 florins. 


LEXANDER OF VILLEDIEU in Normandy 

d was born at that town about 1170; at the 
time of his death at some unknown date, he was 
canon of a church at Avranches. As an educator 
of the young he adopted an original method. This 
consisted in reducing all rules to a metrical form 
which the pupil was required to commit to 
memory. A Latin grammar, the doctrinale of about 
1199, had a great vogue and was followed by an 
encyclopedic work, the ecclesiale, on the same 
metrical lines. The ““Massa Compoti’’, a work on 
the calendar, runs to 509 lines and dates from 1200. 

This is a passage (65-69) which has a familiar 
parallel in all languages : 

Junius, Aprilis, September neene November 

terdenos numerant continuantque dies ; 

praeter quos omnes uno retinent sibi plures. 

Sed tenet in numero viginti Februus octo, 

cui, si bissextus fuerit, superadditur unus. 


In a note on this passage, it is mentioned that the 
equally familiar legend, according to which this 
distribution of days is due to the interference of 
Augustus, from motives of jealousy, with the 
original assignment of Julius Cesar, has no known 
classical authority. It is attributed to the inven- 
tion of Sacrobosco. 

These lines (49-52) may serve as a definition of 
the Golden Number : 
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poses four questions for the consideration of the 
anthropologist, in which he asks how indirect rule 
can best be made to subserve the ideals of native 
development and of modern government, in view 
of the rapid changes in native custom that are 
taking place, and the mixed populations growing 
up in industrial areas. 

Sir Alan’s questions are framed in terms which 
raise issues far wider in application than to 
Northern Rhodesia alone. In effect, he asks for 
a scheme of present and future policy, affecting 
the whole of British Africa in which indirect rule 
is now applied, based upon an intensive scientific 
study of native tribal culture and institutions. 
Is anthropology prepared with a reply ? 


Calendars 


Ignorans numerum qui lunae praedicat ortum, 
per denos nonos Domini dispertiat annos, 
adjungens unum ; quicquid superest notat illum ; 
quando nil restat, decimum nonum fore constat. 


It might have seemed simpler to add the unit 
to the remainder instead of adding it to the 
date. 

The “Massa Compoti’’ owes its importance to 
the fact that it contains the first mention of the 
aureus numerus, which supersedes the epacts and 
other contrivances in earlier use for the calculation 
of the ecclesiastical new moon. The Latin text 
here reproduced is based on a collation of eighteen 
MSS., two at Utrecht, two in the Bodleian, four at 
Paris and the rest at Erfurt. It is followed by 
critical notes, a French translation and a detailed 
commentary. 

This work of scholarship is preceded by a dis- 
cussion of the earlier history of the problem of 
adapting dates defined in terms of lunar months 
to the Julian calendar, for this is what the fixing 
of Easter required. In a rather vague and in- 
effective minute addressed to Alexandria, the 
Nicene Council of 325 enjoined the practice of 
that church. But the use followed at Rome 
depended on a luni-solar cycle of 84 years, which 
has nothing in accuracy to compensate for its 
inconvenient length; this continued until the 
sixth century at Rome, until the eighth in England, 
and found its last refuge in Ireland. For the 
practice at Alexandria a conjectural reconstruction 
is necessary. According to that offered here, the 
Metonic cycle of 19 years, equal to 235 lunations, 
was adopted, embracing an alternation of eight 
years (long familiar to the Greeks) with eleven 
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years. The Egyptian solar calendar of civil life 
comprised twelve months of thirty days, followed 
by five (or six) additional days. Naturally the 
adaptation of the two systems to one another 
was a complicated business, owing to these extra 
days, unequal lunar months of 29 or 30 days, 
and the months (embolisms) intercalated in the 
cycle. 

In spite of the recommendation of the Nicene 
Council, two centuries elapsed before a uniform 
practice in fixing the date of Easter at Rome and 
at Alexandria was brought about. This was the 
work of a Scythian monk, Dionysius Exiguus or 
Denis le Petit, who produced his pascal table in 
525. As early as 457 Victorius had made a similar 
attempt which met with some acceptance else- 
where than in Rome as an improvement on the 
84-year cycle. But his scheme failed to reproduce 
the Egyptian dates of Easter. The success of 
Denis was ultimately complete until the intro- 
duction of the Gregorian calendar. For this there 
are two reasons. He was content to make a faithful 
adaptation of the Egyptian system to the Julian 
calendar. Thereby he started with a strong body 
of support from Alexandria. But his diplomacy 
was fully equal to his skill in computation. He 
quoted the authority of the Council of Nicea, and 
if further authority were wanted, he produced 
documents with which he may have tampered ; 
always, be it understood, in the interest of harmony 
within the Church. Opponents no more scrupulous 
in their methods than himself were not wanting, 
but without receiving official adoption at Rome, 
the calendar of Dionysius came finally into 
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universal use. It was a triumph of modesty ang 
diplomatic skill. 

The lunar cycle of nineteen years was so exag; 
as to be regarded as miraculous. Nevertheless, ; 
accumulates an error amounting to a day in thre 
Julian centuries. Bede was aware of this growing 
discrepancy, but he accepted the Nicene authority 
as a rule of the Church. He therefore constructed 
a perpetual calendar which differs in form from 
that of Dionysius but gives equivalent results 
The main difference is that his cycle begins jp 
January, whereas the epacts of Dionysius begin 
with September. The “Massa Compoti”’ gives 
the rules followed by Dionysius and by Bede, and 
explains the relations between the two systems: 
it is here considered to contain the most exact 
description of them. 

While the ecclesiastical rules thus evolved and 
adopted served their limited purpose in securing 
uniform practice, the departure of the actual 
moon from the age assigned to it in the perpetual 
calendar became increasingly apparent. One of 
the earliest attempts to introduce an improvement 
was made by Robert Grossetete, bishop of 
Lincoln. By a gradual evolution through the works 
of Regiomontanus, Stoeffler and others, this led 
to the modern lunar ephemeris. But this phase 
belongs to the history of astronomy. In view of 
the complexities, local divergences and ultimate 
compromises for the sake of uniformity which 
attached to the ecclesiastical calendar in early 
days, it becomes difficult to see that a valid 
objection to a fixed Easter can be sustained on 
doctrinal grounds. H. C. P. 


Natural Selection of Human Societies 


Darwin’s Theory Applied to Mankind 

By Alfred Machin. Pp. xxiv+ 284. (London, 
New York and Toronto: Longmans, Green and 
Co., Ltd., 1937.) 7s. 6d. net. 


F natural selection as the regulating principle 
of the evolution of the innumerable kinds of 
animals, and consequently of man, be true, then 
it must be operative in the present as in the past, 
and will continue to act. Mr. Machin goes a step 
further and logically argues that this selection 
must determine the social as well as the physical 
life of man. An understanding of the process of 
evolution must show man why he is what he is, 
and also why he is a member of a society which 
has such a distinctive structure. Mr. Machin 
traces the following sequence in the social 
evolution of man. 


The successful fighter of men and beasts, our 
stone-age ancestor, had inbred selfish instincts, 
and self-preservation led him to take safety in 
flight ; he knew only the law of force, hatred to 
others of his own kind, but knowing instinctive 
love in relation to his family. If man in his first 
state lived a solitary family life, for long ages 
there would result an ineradicable feeling of 
hostility towards his fellow men. This solitary 
life is by no means universally accepted by students 
though strongly supported by Mr. Machin. When 
the hunting grounds were eventually fully occupied, 
men formed societies in order to win and keep 4 
common hunting ground ; a purpose that needed 
the co-operation of intelligence and morality. 
Certain native instincts must be overcome if 4 
hunting tribe is to survive. The brave must be 


willing to sacrifice himself in battle that his tribe § 
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may live; he must conform to tribal rules and 
respect the rights of others. The survival values 
of the first social state were that he should be a 
good hunter, warrior and patriot, good husband 
and parent, devoted to his tribe and adopting the 
law of vengeance as a religious duty. 

No civilization can develop apart from agri- 
culture. Hunting peoples do not voluntarily 
depart from their accustomed mode of life, and 
they manifest violent aversion from the drudgeries 
of agriculture. How was that transition effected ? 
Mr. Machin draws what he terms an “inevitable 
deduction’’, which is that as all ancient civilizations 
have been based on slavery, the agricultural stage 
began when conquered men were made slaves and 
set to work in the fields. ‘Hunting peoples have 
in most cases some knowledge of agriculture, and 
the women grow snatch crops of certain foods 
which supplement the subsistence. . The idea 
might then well have occurred to them that 
prisoners could be profitably employed in supple- 
menting the labour of the women.” 

This hypothesis does not take into account the 
very numerous primitive peoples who till their 
own gardens without slave labour, and is ti.zre 
any reason to believe that the Danubian peasants 
of neolithic times were owners of slaves ? Hunters 
can live only in small groups, but if a large 
auxiliary sustenance from agriculture were avail- 
able, this restriction on numbers would disappear. 
Mr. Machin jumps from a hunting stage to an 
agricultural civilization and ignores the possi- 
bility of a prolonged period of small family or 
local groups gradually domesticating wild plants 
and animals and thus forming the basis for settled 
societies. He definitely states that ‘““Men would 
not become cultivators of the soil save under iron 
compulsion. That compulsion was supplied by 
other men, the conquering -class.” The 
conquerors had to defend their property and to 
drive the slaves to their work. 

It was this new type of society, agricultural 
societies with a dual structure of conquerors and 
slaves, “which proved to be dominant and all- 
conquering in the evolution of mankind, ultimately 
displacing and replacing hunters and herdsmen 
in all the regions of the world which were suitable 
for agriculture.” A civilized country represented 
a rich estate; such estates attracted enemies ; 
but war and conquest did not mean the destruction 
of civilization, it simply meant that the estate 
changed hands. 

In the solitary hunting state men were governed 
by their instincts, but in the social hunting state 
these instincts had to be subordinated to the rule 
of a morality. The conduct which made for 
success in organized warfare was governed by the 
rules and principles which constituted this morality. 
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This morality was obviously the survival value of 
hunting societies in a world filled with societies 
of that type. The recognition of the common 
need led to the formation of public opinion which 
maintained the laws, upheld the religions, and 
governed the reputation values applied to 
individuals. 

When we come to civilization, we see an 
entirely new morality. The virtues inculcated are 
not those of war but of peace ; honesty, industry, 
love and righteousness are the new virtues, and 
the instinct for revenge has to be eradicated. The 
glory of the man who can defy pain and treat 
death with contempt has to be replaced by the 
humbler virtues of patient toil, thrift, frugality, 
temperance and love. By all analogy with the 
first morality, with the history of mankind and 
the evolution of all life, we shall at once suspect 
that the new morality has come into being by 
virtue of its survival value. The general pre- 
sumption must therefore be that the new rules 
are the product of that natural selection of the 
fittest which has governed all evolution. The 
whole force of the new morality is directed to 
secure the continuance of peaceful prosperity in 
the society. War appears intermittently, but with 
most decisive effects in the life of societies, and 
whenever war appears, man falls back on the 
ancient morality which has always maintained its 
sway in its original integrity. 

The dual structure of civilized society at last 
relapsed into a simpler type where the workers 
themselves became the defenders and rulers of 
the estate; all men had a natural motive for 
exertion in the revival of the ancient rule that all 
men shall enjoy the fruit of their own labours. 
With this renewed stimulus to exertion, civilized 
prosperity has progressed by leaps and bounds. 

The three great positive factors in survival are : 
wealth, honestly won and widely spent ; a suc- 
cessful and fruitful marriage ; patriotism. Man 
must continually be able to repress many ancient 
impulses and must constantly subject himself to 
a series of constraints and restraints. His real 
problem is thus how to get enough happiness to 
make life bearable. 

“Nature will continue to select men in accord- 
ance with their fitness to live in the world as it is, 
and the power to adapt their inherited nature to 
cope with the new problems of life. Natural 
selection will see to it that the progress of man gocs 
on. 

This, mainly in his own words, is the gist of Mr. 
Machin’s thesis. Probably it would be generally 


admitted that the whole matter is more compli- 
cated than is set forth in this small book, and there 
are other factors of an immaterial nature that are 
not mentioned or but barely alluded to, due 
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perhaps to a desire to keep the book as small as 
possible. There are certain statements which 
need correction; to take one glaring instance, 
“About 2000 B.c. the Aryans entered India, con- 
quered and enslaved the native races there, and 
started a civilisation in that country” (p. 103). 


As Sir Arthur Keith points out in his foreworg, 
undue weight is given to wealth, and there ar 
other points which are open to discussion. My 
Machin has written an interesting and suggestive 
book, however, which should appeal to a wide 
range of readers. A. C. Happoy. 


Land Utilization in China 


Land Utilization in China: 

a Study of 16,786 Farms in 168 Localities, and 
38,256 Farm Families in twenty-two Provinces 
in China, 1929-1933. By Prof. John Lossing 
Buck. Pp. xxxii+ 494+ 28 plates. 2ls. net. 
Atlas. Pp. xii+ 146. 21s. net. Statistics. Pp. 
xv +474. 42s. net. (Nanking: University of 
Nanking; London: Oxford University Press, 
1937.) 63s. the set. 


SURVEY of the use which one fifth of the 

world’s population makes of its land must 
be a stupendous undertaking, by any standard. 
Where, in addition, there are few trustworthy 
statistical data to hand, and where land utilization 
has been subjected for hundreds, and in places for 
thousands, of years to the complex influences of 
unrecorded history, the difficulties of completing 
such an undertaking within reasonable time appear 
almost insuperable. Whatever may be the ultimate 
judgment on the value of Prof. J. L. Buck’s survey, 
one cannot but admire the courage with which he 
has carried out the work and the thoroughness 
with which the statistical data have been collected 
and sifted. 

The survey was planned and administered by 
the Department of Agricultural Economics of the 
University of Nanking and financed chiefly by the 
Institute of Pacific Relations from funds given by 
the Rockefeller Foundation. It involved four 
years intensive work by a large number of specially 
trained observers. ‘“There was a threefold purpose 
in the project; first, to train students in the 
methods of research in land utilization ; second, 
to make available knowledge of China’s agriculture, 
for its improvement as a basis of national agricul- 
tural policies ; and, third, to make available to 
people in other countries . . . certain elementary 
information about land utilization, food, and popu- 
lation in China’. The knowledge which the survey 
has made available is presented in map and 
tabular form in volumes 2 and 3 ; the text-volume 
1 attempts the essential task of synthesizing the 
enormous mass of collected data into a series of 
intelligible pictures. 


Probably the first of the three purposes outlined 
above has been the most successfully achieved, 
The project may be regarded as an experiment in 
land-utilization survey to test the value of the 
straightforward numerical and economic criteria, 
used with considerable success in new countries 
like the United States, under the infinitely more 
complex conditions obtaining in one of the oldest 
civilizations extant. The area surveyed (about 
2,000,000 square miles) is divided according to the 
dominant crops grown into eight agricultural 
‘areas'—three in the northern Wheat Region and 
five in the southern Rice Region. These Areas are 
regarded as more or less distinct entities, and the 
agricultural, social and economic data are com- 
puted for each Area separately. The data were 
collected from a hundred farms carefully selected 
in each of 168 localities, and relate to crop acreages 
and yields, numbers and use of animals, size of 
farm, employment of labour, prices and taxation, 
transport and marketing facilities, population, 
nutrition, and sundry indexes to the standard of 
living. Chapters on the natural features of the 
Chinese landscape, the climate and the soils are 
contributed by well-known specialists in these 
subjects. ‘Natural’ regions, according to soils, 
climate, etc., do not generally correspond with the 
arbitrarily defined agricultural regions, but the 
use of the latter as survey units has the advantage 
of throwing into correct perspective certain ap- 
parent anomalies in Chinese land utilization, such 
as the extraordinarily low percentage (1:1) of 
farm land in grass, taking the country as a whole. 
The pasture areas in the separate regions vary, 
however, from 12-2 per cent in the Szechwan Rice 
Area to 0-3 per cent in the Spring Wheat Area. 

Similar kinds of data are commonly used in 
land-utilization studies in the United States, but 
it must be admitted that when applied to China 
they seem much less useful as indexes to anything 
real than when applied to the United States. 
America is a young country the aspirations of 
which, like those of a young man, can be expressed 
in terms of material advancement. China is very 
old, and, like an old man, seeks security in its 
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declining years rather than the amassing of wealth 
and the exploitation of opportunity. The young 
West sees visions of a great and prosperous 
Chinese agriculture equipped with all the aids of 
gience, while the old East dreams dreams of a peace 
undisturbed by Occidental efficiency. The young 
West seeks to discover how the outward show of 
youth might be restored to the old East, but its 
rcoommendations and advice are likely to fall 








upon deaf ears. 

The difficulties which the author and his col- 
laborators have obviously experienced in synthe- 
sizing their data and in formulating practical 
proposals for the improvement of agriculture 
indicate the inadequacy of the data for the second 
purpose of the survey. One feels that many of the 
recommendations could have been made without 
reference to the results of the survey; some 
recommendations, for example, that ‘“‘more atten- 
tion needs to be given to proper ventilation and 












primitive cave dwellings in the loess cliffs, might 
have been omitted without detracting from the 
book's practical value. The lesson—and it is a 
very important one—which the experience gained 
in this survey can teach is that land-utilization 
studies in China should be approached from some 
other point of view than the economic. 

The pivotal point in Chinese agricultural policy 
must apparently always be the control of the twin 
demons of flood and soil erosion—the inevitable 
onsequences of prolonged land utilization in a 
















The Fine Structure of Matter : 

the Bearing of Recent Work on Crystal Structure, 
Polarization and Line Spectra. Being Vol. 2 of a 
Comprehensive Treatise of Atomic and Molecular 
Structure. By Dr. C. H. Douglas Clark. Part 1: 
X-Rays and the Structure of Matter. Pp. xxxvi + 
216+xxxvii-lxxii. Part 2: Molecular Polariza- 
tion. Pp. xxxvi +217-458 + xxxvii+lxii. Part 3: 
The Quantum Theory and Line Spectra. Pp. Ixxii 
+459-643 +2 plates. (London: Chapman and 


Hall, Ltd., 1937-1938.) 15s. net each. 

[* one is permitted to compare the exploration 
of a scientific subject with that of a strange 

country, the present work is equivalent, not to 

the thrilling account of a polar expedition, or the 

artistic description of Italy’s attractions, but 

roughly to a guidebook, a ““Baedeker’’, containing 


useful advice for finding one’s way and many 
well-arranged facts and data. Seen from this 
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topographically immature country. The perpetual 
menace of China’s two mighty and turbulent 
rivers flowing above the densely populated plains 
overshadows all other questions of land utiliza- 
tion, as current events have once again tragically 
demonstrated. Flood and its companion famine 
disturb the serenity of China’s old age far more 
than do wars and poverty. Their treatment 
demands the skill of the engineer rather than of 
the economist or even of the farmer or forester, 
for the adequate regulation of land use, which is 
the rational basis of flood control in America, is a 
political and social impossibility in China. Prof. 
Buck recognizes the imminent threat to China’s 
agriculture and very existence from the unruly 
Hwang-ho and Yangtse Rivers, and by emphasiz- 
ing it he fulfils the third purpose of his survey. 
Conservation of soil and water is given first 
place in the list of policies suggested by the study, 
and might be accepted by the Chinese as an 
essential measure of self-preservation. The other 
policies suggested, desirable as they may appear, 
would involve the virtual westernization of China. 
The weakness of volume 1 is that it fails, 
inevitably, to summarize adequately the monu- 
mental collection of data presented in the atlas 
and sta‘istical volume. It is manifestly impossible 
to review the contents of the latter—nearly 500 
closely printed, folio pages of tables. The feast 
presented should satisfy the hungriest statistician ; 
the atlas will equally satisfy those who prefer 
G. V. Jacks. 





generalization to detail. 






Crystals, Molecules and Atoms 


point of view, Dr. Douglas Clark’s work is a 
valuable contribution to scientific literature. Its 
main features are extended lists of publications, 
well-ordered tables and many figures, some of 
which are excellent. 

It consists of three parts, each contained in a 
separate volume. The first part deals with “X-Rays 
and the Structure of Matter’, the second with 
“Molecular Polarization”, the third with ‘The 
Quantum Theory of Line Spectra”. The methods 
of investigating crystal structures with the help of 
X-rays are treated on 2} pages only, which shows 
that it would not be advisable for a beginner to 
use this volume as a text-book. But as all possible 
methods and the names of their inventors are 
mentioned, with references to the literature, the 
book can serve well as a guide for the research 
worker. He will find statements, not explanations. 
As an example of the style, this sentence may be ° 
picked out from the section on Bravais’ lattices : 
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“It is found that 5 cases must be distinguished 
within the Cubic system leading to 5 Classes”’. 
The reader who wishes to know how this has been 
found is referred to the original papers. The 
method of classification of the lattice structures is 
that suggested by Ewald and Hermann in their 
well-known “Strukturbericht”. The structures are 
described and illustrated by drawings which appeal 
to the intuition; they represent frequently not 
only one cell, as is usual, but also a great number 
of neighbouring cells, as for example in the case of 
the diamond. For each type of structure there is 
a table containing the substances belonging to 
this type. Chapters vii and viii give an account 
of the investigations on colloids, amorphous sub- 
stances, liquids, liquid crystals, alloys, solid 
solutions. The last chapter reports on the 
relation of crystal structure to molecular constitu- 
tion. 

The second volume is of the same character. 
Debye’s theory of molecular dipoles forms the 
starting point for a systematic survey of experi- 
mental investigations. Theoretical ideas are men- 
tioned, formule quoted, but not derived (with a 
few exceptions, collected in an appendix). No 
objection would be taken to this procedure if the 
theoretical background appeared in a clear out- 


line; but this is not everywhere the case. 4 
reader not acquainted with the subject wou) 
scarcely be able to recognize the really leading 
ideas and leading man among the endless series o 
papers and names quoted. The method oj 
‘““Baedeker”’ to mark outstanding objects with one 
two or three stars according to their importance. 
might be adopted also by scientific guide books 
like the present one. 

More serious objections must be raise: against 
the third volume, which deals with the structure of 
atoms. They are treated from the point of view of 
the old quantum theory of Bohr. Wave mechanics 
is mentioned, electron waves shortly described, but 
the whole development of quantum theory since 
1925 completely neglected. Even the appendix js 
essentially based on classical physics. 

In spite of a number of well-ordered tables and 
clearly drawn figures, dealing with the periodic 
system, multiplets, etc., I should be reluctant to 
recommend the book to students lest they should 
get a wrong impression of the present state of 
the theoretical development. But as the tables 
and figures containing experimental results are 
not liable to become out of date, the careful work 
which the author has done in collecting them 
will bear fruit. M. B. 


Elastic Properties of Non-Ferrous Metals and Alloys 


Elastic Properties of Non-ferrous Metals and 
Alloys : 

Collected Data. By Dr. J. McKeown and E. D. 
Ward. (British Non-ferrous Metals Research 
Association. Research Reports, Association Series, 
No. 473.) Pp. 35. (London: British Non-ferrous 
Metals Research Association, 1938.) 6s. 


VERY necessary task has been undertaken 

by the British Non-Ferrous Metals Research 
Association in the compilation of this report of the 
authors’ research into the large mass of published 
information with respect to the non-ferrous metals 
and their alloys. The wide range of technical 
literature over which this information is spread, 
the incomplete nature of much of it, and the lack 
of means of checking it have combined to make it 
most difficult for the designer to formulate from 
such sources a clear opinion as to the relative 
merits of these different products. It is therefore 
of the highest value that all such data should have 
been subjected to a critical survey by independent 
specialists and accepted only when found to reach a 
high standard of reliability. Before admitting any 
data, the authors have insisted upon having the 





fullest details as to the composition of the material, 
its condition when tested, the method of its produc- 
tion and the degree of sensitivity of the strain- 
measuring instruments used at the test. 

The information—most of it is presented in 
tabular form, though in a few instances graphical 
representation has been adopted as more con- 
venient—consists almost entirely of the results of 
tensile tests; elastic properties derived from 
bending and torsion tests have not been inserted. 
The particulars given include the composition, the 
treatment, limit of proportionality, elastic limit, 
modulus of elasticity, and proof stress of, alto- 
gether, 219 metals and alloys, while in a number 
of cases the values of the ultimate tensile strength 
and the percentage elongation have been added. 

The materials dealt with in this comprehensive 
research include copper and six groups of its alloys, 
nickel and four alloys, three groups of the light 
metals and alloys, and finally the gold, silver and 
platinum group metals. Such an authoritative 
presentation of the complete elastic properties of 
a class of materials of rapidly increasing importance 
is most timely and will be greatly appreciated by 
reason of the reliability of all the figures given. 
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An Introduction to Biology 
yy E. J. Hatfield. Pp. 540. (Oxford: Clarendon 


press; London: Oxford University Press, 1938.) 68. 6d. 
RS. HATFIELD is the senior biology mistress 

l in a well-known London school, and it is clear 
from this well-produced book that she knows her 
subject thoroughly, and also how to present it to 
beginners. She treats the subject as one of immense 
value to all students and not only to those very 
few among students who may show promise as future 
professional biologists. 

The subject-matter of the book is divided into the 
following parts: introductory, food and its manu- 
facture, food of animals, sensitivity and co-ordination, 
food as a source of energy, excretion, growth, and 
reproduction. Now to follow out this schema, the 
author has practically revolutionized the ordinary 
courses as taken by School Certificate students, and 
ntroduced numerous innovations. For example, she 
has had the courage to discard the ‘type’ system. 
This is a great help to the teacher, but is an added 
burden to the author ; yet this author has succeeded 
in giving us a true elementary biology. Here we have 
no dry course divided into botany and zoology, them- 
selves subdivided into ‘types’, with a half-hearted 
attempt now and then to the interrelations 
f plant and animal; but a coherent, though 
elementary, study of life as it should be understood. 
Ecology, for example, is not relegated to a section 
at the end; but, wherever it may be mentioned, it is 
(chiefly, as is correct, from the point of view of the 
physiology of form and adaptation), though a short 
appendix deals with certain well-known habitats as a 
guide to field work. 

This book is a review of the broader concepts in 
biology, though the School Certificate syllabuses are 
substantially Experimental method is 
emphasized throughout by practical directions, and 
to add to the interest of the subject, man as an animal 
and the importance of plants and other animals to 
man are given full consideration. 

There are naturally very divergent views on the 
teaching of biology in schvols; but no one would 
deny that there is room for improvement in the 
present syllabuses and method. Mrs. Hatfield’s book 
points the right way to substantial improvement, 
and there is no doubt that teachers using it would 
find their work more interesting yet less difficult. 


show 


covered. 


Organic Syntheses: 
an Annual Publication of Satisfactory Methods for 
the Preparation of Organic Chemicals. Vol. 18. Pp. 


v+103. (New York: John Wiley and Sons, Inc. ; 
London : Chapman and Hall, Ltd., 1938.) 8s. 6d. net. 
ELIABLE methods are given in this useful 


volume for the preparation of a further 
selection of twenty-nine organic compounds. Each 
of the main structural divisions of organic chemistry 
is interestingly represented in the list. Among the 
aliphatic substances are acetylenedicarboxylic acid, 
from fumaric acid via af-dibromosuccinic acid ; 
allylamine, from allyl isothiocyanate ; taurine, from 
ethanolamine, via 8-bromoethylamine hydrobromide ; 
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and betaine hydrazide hydrochloride (Girard’s re- 
agent). The introduction of two of the less familiar 
elements into aromatic molecules is exemplified by 
the preparation of 4,4’-difluorobiphenyl, from benzi- 
dine; and of diphenyl selenide, diphenylselenium 
dichloride, and triphenylselenonium chloride, starting 
from diazotized aniline and potassium selenide. The 
condensation of y-phenylbutyric ester with oxalic 
ester, followed by cyclization, yields 3,4-dihydro- 
1,2-naphthalic anhydride, which is then dehydro- 
genated with sulphur at 230-250°, yielding 1,2- 
naphthalic anhydride. 

Another interesting condensation is that of 
benzyl cyanide with ethyl acetate: the resulting 
a-phenylacetoacetonitrile yields phenylacetone upon 
hydrolysis. «-Hydrindone (from indene), proto- 
catechuic aldehyde (from piperonal), and p-nitro- 
benzaldehyde (from p-nitrotoluene) also figure among 
the aromatic substances. The heterocyclic representa- 
tives include 2-acetothienone (from  thiophen), 
phenoxthin (from phenyl ether), 2-phenylpyridine 
(from pyridine and phenyl-lithium), and [-histidine 
monohydrochloride (from blood proteins). 

The subject index covers vols. 10 to 18. There is 
also an appendix containing additions and corrections 
for preceding volumes. In all respects this latest 
member of the series maintains the high standard 
of its predecessors. J.R. 


Animal Biology 
By Prof. Lorande Loss Woodruff. Second edition. 
Pp. xiv +535. (New York : The Macmillan Company, 
1938.) 16s. net. 
we is a course in animal biology in which 
plants are “considered only incidental in their 
relations with animals’’. Being a study in biology, in 
contradistinction to the more academic zoology based 
on the ‘type’ system, as in the university element- 
ary courses in Great Britain, function is considered 
predominantly, and thus plants cannot be ignored 
altogether. Such general headings as nutrition, 
respiration, excretion, reproduction, co-ordination, 
origin and continuity of life, etc., show how deliber- 
ately the author has discarded the familiar ‘type’ 
system in order to give his readers a clearer conception 
of animal life. 

More than a third of the book is devoted to the 
impact of animal-life on other modes of life, especially 
that of man, as exemplified by the following general 
headings: organic adaptation, descent with change, 
biology and human welfare, the human background. 
A generous and fascinating account of the develop- 
ment of biology concludes the text. This is followed 
by an extensive bibliography and a glossary. 

Most students reading for a first university exam- 
ination in biology demand a comprehensive text-book 
embracing plants and animals, and those reading 
zoology prefer one based, chapter for chapter, on 
‘types’. But to both, the subject would be enlivened 
and made much more interesting if they supple- 
mented their reading with such a book as this; and 
teachers of biology would find it an invaluable source 
of information and inspiration. 
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Oil 


_ is a remarkable agreement on technical 
points between the report of the Labour 
Party’s Advisory Committee on Oil from Coal and 
that of the Falmouth Committeet. The latter, 
being an official committee, doubtless had access 
to a great deal of important material already 
collated, and to oral information from Government 
officials. The Labour Party, the inquiries of which 
were completed before the publication of the Fal- 
mouth report, and to which such official assistance 
would not be available, must have had a very 
arduous task in collecting and sifting so compre- 
hensive a mass of material. The conclusions are, 
however, all the more valuable from having been 
arrived at independently since, although we are 
constantly being reminded that they are not 
infallible, there is a tendency to accept official 
views at their face value. The general agreement 
between two groups with such widely different 
outlooks will raise the technical and economic side 
of the problem of producing oil from coal out of 
the controversial field and enable policies to be 
formulated in the light of established facts. 

Both Committees agree that the cost of making 
oil from coal, involving as it does expensive mining 
and conversion costs, will be greater than that of 
importing a product freely bestowed by Nature 
as a reward for drilling a simple bore hole in 
the ground ; but both sides also express qualms 
as to how long such bounties may be expected to 
continue. 

A difference of outlook is evident throughout 
the two reports. This is typified by the terms of 
reference, which for the Falmouth Committee 
were ‘‘to consider and examine the various pro- 
cesses for the production of oil from coal and 
certain other materials indigen "is to this country, 
and to report on their economic , ~ssibilities, and 
on the advantages to be obtain * by way of 
security of oil supplies in emergency’. The 
Labour Party claims to have taken a wider view, 
and the Advisory Committee set before itself 
the question: “Is it possible, by the application 
of science, to convert coal into liquid form and so 
open up a new market for the greatest of British 
raw materials ?”’ 

As was only to be expected, the two groups 
have very different opinions about the steps to be 
taken in the light of the technical knowledge now 


* Labour’s Plan for Oil from Coal. Pp. 79. (London: Labour 
Publications Department, 1938.) 

+ Committee of Imperial Defence. Sub-Committee on Oil from 
Coal: Report. (Cmd. 5665.) Pp. 71. (London: H.M. Stationery 


Office, 1938.) 1s. 3d. net. See NATURE, 141, 632 (April 9, 1938). 
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from Coal* 


available. Both, however, are in agreement that 
the present preferential duty on home-produced 
motor-spirit should be continued for a further 
period. The Chancellor of the Exchequer hag 
already stated that he accepts the suggestion that 
there should be a guaranteed minimum of 84. , 
gallon for twelve years, from 1938. The inference 
is, therefore, that the user of motor-spirit must 
expect a continuance of a tax on petrol of at least 
8d. a gallon. 

The Labour Report points out that “the coal-oil 
industry cannot be developed except under the 
shelter of a preference, and that it closely affects 
national defence’. The Labour Party “is not 
prepared to see the Exchequer losing millions of 
pounds of potential revenue annually unless the 
State possesses the controlling voice in the coal-oil 
industry’. As an illustration of what should be 
avoided the report says: “We regard as most 
reprehensible the present arrangements by which 
Imperial Chemical Industries Ltd., enjoying a 
rebate of over £1,000,000 a year from taxation, 
is required to disclose technical information 
to I.G. Farbenindustrie, and therefore to the 
German Government, but is under no obligation 
to make a similar disclosure to its own Govern- 
ment’. 

The recommendations of the Labour Party 
include the setting up of a Coal-Oil Board to 
operate State-owned plants and to supervise 
other plants, and that initially, as a large-scale 
economic experiment, there should be established 
one new hydrogenation plant, six plants for the 
synthetic process and five low-temperature carbon- 
izing plants of different types. 

The Labour Party has always been a great 
believer in the value of research, and among the 
Committee’s recommendations is one for providing 
a capital sum of £250,000 for development of the 
fuel research organization. Further, since it is 
considered that this organization cannot fulfil its 
task adequately for less than £250,000 per annum, 
the Report recommends that its income should be 
brought up to this level for a period of years. 
These recommendations, although flattering i 
their implications, might well fail to yield the 
return anticipated. Successful results in research 
are not to be bought by money alone, and there is 
a danger that over-ample funds might be applied 
largely to work without imagination. It seems at 
least not unreasonable to suggest that, before s0 
large a sum is assigned, its purpose should be 
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determined more precisely than can be gathered 
from the general expression “original research 
into the utilization of coal’. 

Neither report places much reliance on the 
sibilities of natural oil being found in any 
vaantity in Great Britain, but recent reports 
suggest that the position may have changed 


slightly. It should be pointed out that even 


deposits So limited as to be almost useless for 
providing a continuous peace-time supply might 
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still, if held for times of emergency, suffice to 
provide heavy requirements over a limited period. 
The present policy of oil importation does not 
favour refining and cracking in Great Britain, but 
such considerations might turn the balance and 
stimulate the erection of refining plants. These, 
in times of peace, would be worked with imported 
raw materials, but, if the necessity arose, could be 
switched over to utilize the indigenous product. 
C. H. LANDER. 


and Evolution* 


By Prof. H. H. Swinnerton 


TT’HOSE whose memories carry them back to 

student days at the end of the nineteenth 
century will remember how simple and straight- 
forward the relationship between development 
ind evolution seemed to be. “The development 
of the individual,’ we were taught, “repeated the 
history of the race’. The names of Von Baer and 
Haeckel were in some way mixed up with all this, 
but we were not very clear what their respective 
contributions were. The difference between them 
is now much more clearly appreciated and finds 
expression in a tendency towards the division of 
thinkers into separate camps. On one hand 
there are those who may be described as the lineal 
descendants of Von Baer, who propounded the 
view that “the young stages in the development 
of an animal are not like the adult stages of other 
animals lower down the scale but are like the 
young stages of those animals’. On the other 
hand there are the corresponding descendants of 
Haeckel who maintained that “‘the adult stages of 
the ancestors are repeated during the development 
of the descendants, but are crowded back into the 
earlier stages of ontogeny, therefore making the 
latter an abbreviated repetition of Phylogeny”’ 
v. de Beer). This is frequently referred to as the 
Theory of Recapitulation. 

Year by year students of fossils have discovered 
an increasing body of facts which seem to them 
to fit in with and give support to Haeckel’s theory 
of recapitulation. Meanwhile students of living 
forms have, as the result of new as well as old 
methods of inquiry, accumulated much additional 
evidence which seems to give the lie to this prin- 
ciple. Thus Garstang, whose survey of this field 
from the biological point of view has proved most 
helpful, wrote in 1921, “The idea that form changes 
in ontogeny were preceded by similar changes in 


* From the presidential address to Section C (Geology) of the British 
Association, delivered at Cambridge on August 22. 


adult ancestry is an illusion’. A few years later 
(1929) he reiterated the same opinion in a yet more 
forceful way, saying, ‘the theory of adult recapitu- 
lation is dead and need no longer limit and warp 
us in the study of Phylogeny”’. 

It should be observed here that the bone of 
contention is not represented by the word ‘re- 
capitulation’ but by the word ‘adult’. 

The idea of recapitulation in the sense of sum- 
ming up is also inherent in Von Baer’s as well as 
in Haeckel’s positions. The fundamental difference 
between them and their philosophical descendants 
is that for the former it is a recapitulation of 
juvenile conditions, for the latter it is a recapitu- 
lation of adult conditions. 

The main point at issue, therefore, is whether 
or no adult recapitulation, either specific or general, 
does occur. 

Any consideration of the relationship of develop- 
ment to evolution must deal with the subject 
from two aspects, namely, retrospective and 
prospective. On one hand, it must inquire 
whether the evolutionary changes of the past are 
reflected in development, and if so to what extent. 
On the other hand, it must also inquire whether 
future evolutionary changes of sudden or of 
sequential character are foreshadowed in develop- 
ment. These two aspects are, of course, very 
closely interwoven with one another in the 
developmental record, and much confusion, which 
has crept into discussion in recent years, is due to 
a want of appreciation of their fundamental 
distinctness. 


RETROSPECTIVE ASPECT 


In one form or another the retrospective aspect 
of the problem of the relationship of development 
to evolution has attracted the attention of embry- 
ologists even in the earliest stages in the growth 
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of their science. This is exemplified by the 
principles enunciated by Von Baer and Haeckel, 
even though the former dates back to the pre- 
evolution age of biology. 


THE EvipENCE OF ZAPHRENTIS DELANOUEI 


We may proceed to lay a stable foundation for 
our subsequent thinking by making a detailed 
analysis of a well-established evolutionary series. 
For this purpose no better example can be taken 
than that provided by the work of R. G. Carruthers 
(1910) upon Zaphrentis delanouei. 

This example has the great initial advantage 
that it nearly fulfils all the requirements of first- 
class evidence. In the first place, it is based upon 
a large number of specimens which, though they 
exhibit a wide range of forms, make up a con- 
tinuous series. From these Carruthers selected 
samples typical of various phases in the sequence 
and called them Z. delanouei (s. str.), Z. parallela, 
Z. constricta, Z. disjuncta (early, typical and 
advanced) respectively. Between these types 
there occurred every gradation of form. In 
the next place, these specimens were collected 
from a succession of known horizons in the Lower 
Carboniferous rocks of Scotland. Though some 
of these horizons were separated by relatively wide 
intervals, the range of variation exhibited by the 
specimens collected at different levels overlapped 
to such an extent that the continuity in the 
sequence of forms, from the bottom to the top, was 
not broken. Further, the frequency of occurrence 
of each of the types was recorded, and when 
plotted produced a curve which conformed to the 
normal unimodal frequency distribution curve. 
When the curves for successive levels were com- 
pared, it was found that the mode shifted with the 
passage of time from Z. delanouei (8s. str.) at the 
bottom to advanced forms of Z. disjuncta at the 
top, thus showing that the stock was undergoing 
a corresponding evolutionary change during the 
period of its existence. The evolutionary character 
of this sequence was further supported by the very 
close similarity of the developmental stages of the 
later to those of the earlier types. 

On examining the development of the indi- 
viduals representative of the stages in the phylogeny 
of the Z. delanouei-Z. disjuncta gens, it at once 
becomes obvious that the penultimate stage in 
the growth of Z. parallela bears a much closer 
resemblance to the adult of the ancestral species 
Z. delanouei (s. str.) than it does to the adult of 
Z. parallela. In like manner the penultimate stage 
in the development of Z. constricta repeats the 
sum-total of the characteristics which distinguish 
the adult ancestor Z. parallela, whilst the ante- 
penultimate stage exhibits a similarly close 
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resemblance to the ancestral adult Z. lanoue; 
(s. str.). Here then is an example which fulg) 
almost, if not quite, perfectly the requirement, 
of the test imposed by Garstang, and proves 
beyond dispute that specific recapitulation 4; 
adult characters does in some Circumstances 
actually take place. 

Turning now to the later stages in the evolution 
of this gens it may be observed that two tendencies 
only faintly indicated in the earlier staves, poy 
become more openly manifested. One is the 
tendency towards the establishment of radia) 
symmetry. This is expressed, feebly in Z. parallela 
and more clearly in Z. constricia, by the central 
narrowing and peripheral widening of the fossula 
In those later stages which are referred to as 
Z. disjuncta a second tendency is rapidly expressed 
in the shortening of the septa, and their with. 
drawal from the centre, a tendency which in the 
earlier members of the gens had affected only the 
cardinal septum. These tendencies are exhibited 
in progressive degrees of advancement not only 
in the late life of successive adult stages, but they 
also pass back into the penultimate and event ually 
into the antepenultimate developmental stages of 
the typical and later forms of Z. disjuncta. Thus the 
principle of specific recapitulation of adult characters 
holds good also for these two new tendencies. 

In addition to being new, these two tendencies 
are also out of accord with and may involve a 
complete reversal and suppression of earlier ten. 
dencies. Thus the assumption of radial symmetry 
implies the disappearance of the  tetrameral 
symmetry, so characteristic of the typical Zaph- 
rentis ; whilst the shortening of the septa is the 
reverse of the process of elongation by which each 
septum in early phases both of development and 
evolution attained the centre of the coral. Thus 
it comes about that in the later members of the 
gens there is as it were a conflict between these 
earlier and later discordant tendencies, with the 
result that the antepenultimate stages exhibit 
a mixed combination of features made up of the 
long cardinal of Z. delanouei (s. str.), the elongated 
septa of Z. constricta and the radial arrangement 
of Z. disjuncta. In these stages, therefore, there 
is merely a recapitulation of some of the individual 
features, but not a recapitulation of the com- 
bination of features of the adult of any preceding 
generation. It becomes advisable, therefore, to 
distinguish between complete recapitulation of the 
whole or part of the adult combination and the 
limited recapitulation of only isolated adult features 

Re-examination of Mr. Carruthers’s material, 
however, reveals the fact that in the development 
of the typical Z. disjuncta a much earlier stage 
showed only six septa, but these were arranged in 
an almost perfectly radial manner. Though the 
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wrresponding stage in the other members of this 
ns was not forthcoming in the material dis- 
yssed above, it has been recognized by other 
yorkers in the earliest stages of development not 
nly of other species of Zaphrentis but also in 
other paleozoic genera, namely, Lophophyllum, 
fyathaxonia, Dibunophyllum, Cyclophyllum, Strep- 
ylasma, Syringaxon. Duerden sums up his investiga- 
tions by saying : “The rugose corals and the zoanthid 
sctinians have both a primary hexamerism.” 

The embryo in this case appears, therefore, to 
retain features characteristic only of the embryonic 
tages in the development of other members of 
the phylum, for as yet no adult coral of earlier 
ate is known to possess them. The examination 
of this very young stage in the development of 
Z. disjuncta therefore furnishes confirmation of 
Von Baer’s principle. 

No doubt in the development of Zaphrentis 
there were, as in other Coelentera, yet earlier stages, 
starting with the fertilized egg and passing on to 
, free-swimming larva, which of necessity are 
beyond the ken of the paleontologist. Keeping 


these in mind, as well as those discussed above, we 
may distinguish in the life-history of this, as 
indeed of other organisms, two main phases in 


levelopment: the embryonic and the neanic 
respectively. The former covers a series of changes 
eading up from a single cell to a condition which 
has little or no resemblance to the adult but 
which, nevertheless, provides the basis out of 
which the adult may be produced. The latter 
overs that series of changes in the course of which 
the features which characterize the adult gradually 
emerge and ultimately attain full expression. 

In the embryonic phase the combination of 
haracters seems to have attained a state of 
stability that furnishes a plan of structure which 
is common to widely separated members of the 
cass. It must be regarded as the culmination 
of a long process of evolution of embryos in which 
many factors which concerned adult life have 
played no part, but in which factors foundational 
to adult development have been preserved. 

In the neanic phase the organism exhibits a 
combination of less stable characters, superposed 
upon the stable embryonic foundation. These 
undergo, with comparative rapidity, a course of 
evolution the stages of which are very completely 
recapitulated during development. The fact 
must be emphasized that in so far as specific and 
complete adult recapitulation takes place, it seems, 
in the example before us, to be limited to the 
neanic phase. 

In the controversy briefly referred to at the 
outset, biologists, in discussing the problems 
before us, have based their arguments almost 
entirely upon embryonic, larval or foetal material. 
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Palzontologists, on the other hand, have rarely 
had such material at their disposal, for such early 
developmental stages are either not capable of 
preservation in the fossil state, or they are such 
minute and delicate objects as the prodissoconchs 
of lamellibranchs, the protoconchs of gastropods 
and cephalopods, the protaspids of trilobites, which 
are easily destroyed. The paleontologist’s evi- 
dence, therefore, is usually drawn from neanic 
stages which, it may be noted, make up the major 
portion of the individual life-history and are more 
abundantly preserved in the fossil stage. Inas- 
much, therefore, as these two classes of workers 
are on the whole dealing with different portions of 
that life-history, their observations and the con- 
clusions they draw are not contradictory but 
supplementary. As far as our study of Zaphrentis 
takes us, we may say that the embryonic stages of 
development recapitulate the changes exhibited 
by corresponding stages of other forms belonging 
to the same general stock, and that the neanic 
stages recapitulate the adult condition exhibited 
by the preceding members of the gens to which 
the species belongs. Further, within the neanic 
stages the principle of acceleration or tachygenesis 
is perfectly exemplified, but its action, so far as 
the adult combination of features is concerned, 
does not penetrate back into the transitional and 
embryonic stages. In these latter the rate of 
acceleration does not remain the same for all 
features and consequently the adult combination 
undergoes disruption. 

In the series Z. delanouei (s. str.)-Z. constricta 
the development of the later members runs 
parallel to but overlaps beyond that of the earlier. 
But with Z. disjuncta new tendencies enter, and 
though the earlier, typical and later members of 
this species exhibit in their development a like 
parallelism and overlapping, the direction they 
follow diverges from that of the former members of 
the gens. By acceleration these new tendencies 
ultimately cut out the older combination almost 
completely from the developmental record of the 
advanced members of Z. disjuncta. Here then is 
a very clear case of ‘skipping of stages’ or lipo- 
palingenesis of the kind referred to by Trueman 
as a ‘straightening of ontogeny’ as opposed to 
‘mere shortening of ontogeny’ which results from 
tachygenesis. It should be noted that in this case 
the straightening is rendered necessary by the 
fact that divergent changes had previously set in. 

(Other examples of the same type of evidence, 
proving the frequent occurrence of adult recapitu- 
lation, were quoted from various phyla. Evidence 
of a different type was also taken from the develop- 
ment of colonial organisms and from the phenomena 
described by Jackson as “localized stages in 
development ’.) 
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Turning now to the prospective aspect of our 
problem, we must inquire into the ways in which 
evolutionary changes may be foreshadowed during 
development. Though Haeckel’s main emphasis 
was upon recapitulation, he realized that certain 
factors were at work which tended to vitiate the 
developmental record. Among these was the 
appearance, in larve and embryos, of features 
which were adaptations to the conditions under 
which these immature organisms lived. He 
crystallized his observations by introducing the 
term ‘coenogenesis’ for this phenomenon and by 
distinguishing a ccenogenetic stage in develop- 
ment, which he regarded as having no 
recapitulatory and therefore no phylogenetic 
significance. 

Some ccenogenetic characters and the evolu- 
tionary changes they undergo are confined wholly 
to early development, and apparently exert no 
appreciable direct influence upon the later stages. 
This point was indeed stressed by Garstang, for 
certain adaptations to motile life exhibited by 
larve. Of these he says, ‘the modification of the 
larva in this way need not affect the organization 
of the adult”’. 

Fossil examples are perhaps less easily demon- 
strated. One clear case, however, may be quoted 
from among the ammonoids, in which the proto- 
conch underwent evolutionary changes which 
do not appear to have influenced the later 
developmental and evolutionary course in any 
way. 
ccenogenetic characters may possibly 
have exerted a radical influence upon subsequent 
growth and evolution, though they themselves 
have undergone no change since their first appear- 
ance. An outstanding example of this has been 
claimed by Garstang (1928) from among the 
gastropods. In some of these, whilst the organism 
is still embryonic, the visceral hump with its shell 
rotates rapidly in relation to the rest of the body 
through nearly 180° in only a few hours, but 
the twisted condition remains throughout life 
and exerts a marked influence upon the adult 
anatomy. 

Consideration of some well-known facts among 
fossils brings to light other possible examples of 
the ccenogenetic origin of new characters which 
have influenced subsequent history. Thus in the 
oysters and in forms derived from them, the pro- 
cess of cementation of the shell to other objects is 
confined to early life. It must, in all probability, 
have originated at about the close of the embry- 
onic phase and remained with varying degrees of 
persistence into early stages of the neanic phase, 
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but rarely if ever into later life. Here as With the 
torsion of the visceral hump of the gastropod the 
change was ccenogenetic, but it has brought in jt, 
train, or opened the way for, series of other changes 
such as the marked variability of form in the 
oysters and various degrees of coiling in (ryphey 
and Exogyra. 

Recently Schindewolf in Germany and Spath jn 
England have done good service by emphasizing 
the existence of paleontological evidence fo 
characters appearing ccenogenetically and extend. 
ing, in subsequent generations, through later 
stages into the adult. In 1925 Schindewolf pro. 
posed the term ‘proterogenesis’ for this principle 
of ontogenetic anticipation. In 1933 he wrote q 
fuller account of the principle and furnished 4 
number of examples of his own as well as from 
other writers. 

The simplest, clearest, and at the same time the 
most fully authenticated example which Schinde. 
wolf describes is yielded by fossils from the 
Ordovician rocks of the Scandinavian Baltic 
belonging to the nautiloid family of the Lituitide, 
The central genus Litwites is characterized by the 
fact that while the major portion of the shell js 
straight, the early formed portion is coiled. On 
the basis of the principle of recapitulation, it has 
usually been assumed that Lituites was the retro- 
gressive descendant of a completely coiled ancestor 
Schindewolf, however, describes a 
forms which commences in the Vaginaten Kalk 
with the genus Rhynchorthoceras, in which the shell 
is wholly straight or only slightly curved. This is 
followed in the Platyurus Kalk by a variety of 
forms, including Lituites itself, which exhibit 
various degrees of coiling. The series ends in the 
Chiron Kalk in Cyelolituites in which the shell is 
almost completely coiled. 

There is no need to describe specific examples 
of the appearance of new characters towards the 
end of life (deuterogenesis) in detail, since every 
case of recapitulation looked at prospectively 
provides all that is required. 

There is a possible third mode of appearance of 
new characters, namely, mutation in the de 
Vriesian sense. Certain fossil evidence suggests 
the simultaneous appearance of a variety of forms. 
In this case, however, the forms may be capable 
of arrangement in a continuous evolutionary 
sense ; with the. passage of time successive mem- 
bers of the series may be eliminated and thus 
a false impression of progressive evolution is 
produced. Though for the sake of clearness in 
thinking the various developmental processes 
have been considered separately. Evidence is 
forthcoming that two or more of these processes 
may proceed simultaneously in one and the same 
organism. 
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By Prof. Fritz 


HE experiments of which an account is given 

below were all made in co-operation with Dr. 
Hans Jesserer in the Institute for Medical Chem- 
istry, University of Vienna. The work has been 
based upon the study of the biuret reaction of 
proteins, which has been known since 1833; thus 
all the experiments have been carried out in an 
alkaline medium, and it is to the latter alone that 
our results apply. 

If a 20 per cent solution of copper sulphate is 
added to a casein solution in 3 per cent sodium 
hydroxide and the precipitate of copper hydroxide 
thus formed is filtered off, a solution of the well- 
known violet colour results, the intensity of colour 
being proportional to the concentration of protein 
snd thus obeying the Beer-Lambert law. It has 
further been found that the intensity of colour of 
the protein solution used is completely independent 
of the nature of the protein, provided that the con- 
centration of the protein solution is always the 
same; hence the intensity does not depend on 
the kind of amino acids of which the proteins are 
built up. The amount of copper contained in the 
samples, calculated for an equal quantity of protein, 
is the same throughout. 

The intensity of colour is also unaffected by 
the disintegration of the protein to peptone during 
the digestion of fibrin by pepsin ; during this pro- 
cess the intensity of the colour produced in the 
biuret reaction remains completely unchanged after 
five or six days. 

It is of further interest that the violet tint of 
the biuret reaction is not a single colour but con- 
sists of two components, one red and one blue. The 
extinction coefficients observed with the aid of 
the Pulfrich Stufenphotometer, and plotted as a 
graph against the number of drops of copper 
sulphate solution added, do not result in parallel 
straight lines for the red and the blue colour, but 
in straight lines meeting at an angle. The red 
component, like the full colour, is of equal intensity 
for different proteins in solutions of equal con- 
centration. The mutual independence of the 
colour components is also shown by the fact that 
when a violet colour test is diluted with the 
protein solution used, the colour is shifted towards 
red, the copper atoms obviously taking the place 
in the protein chains necessary for the formation 
of the red component ; the violet coloration, on 
the contrary, remains completely unchanged when 
the solutions are diluted with 3 per cent sodium 
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hydroxide. In no case is the variation of the 
colour above mentioned due to different valence 
of the ‘red’ and ‘blue’ copper. When acidified, 
both colours completels disappear, but can be pro- 
duced again by renewed alkalization ; if ammonia 
is used for this purpose igstead of sodium hydroxide, 
the well-known deep blue complex-colour is 
produced, which can be used for the colori- 
metric determination of the bound copper. By 
gradual addition of copper sulphate, the red com- 
ponent alone is obtained, the blue not appearing 
until a given number of drops of the reagent is 
reached. 

The Italian chemist Hugo Schiff, who was one 
of the first to study the biuret reaction (also for 
proteins) states that nickel as well as copper with 
protein in an alkaline medium shows a character- 
istic golden-yellow tint. It was therefore of interest 
to investigate, first the nickel, and afterwards the 
cobalt compounds of proteins. The colour of the 
latter samples is reddish-brown. Here the quantita- 
tive relations in comparison to those of the copper 
samples are notewort!y. 

According to our experiments, 0-5 gm. of casein 
combines with 56-7 mgm. copper, thefull violet colour 
consisting of both the red and blue components ; 
correspondingly, 26-1 mgm.‘nickel and 17-4 mgm. 
cobalt respectively are bound under analogous 
experimental conditions. Taking the atomic 
weights of these three metals into consideration, 
it may be seen that two atoms of copper correspond 
to one atom of nickel, and three atoms of copper 
to one atom of cobalt. These simple proportions 
are easily demonstrated by adding two of the 
above-mentioned metals one after the other, to the 
same protein test solution. In this case the order 
in which the addition is made is of importance ; 
when nickel or cobalt is added to a copper 
sample, one atom of the added nickel displaces two 
atoms of copper; and one atom of cobalt, three 
of them ; so that it becomes evident that nickel 
requires twice and cobalt three times the space 
taken by copper. If, however, the test solution 
contains nickel or cobalt from the first, and 
copper is then added, no displacement at all takes 
place, copper occupying the places still left free 
by nickel or cobalt ; that is, one atom of copper 
is added to every atom of nickel and two atoms 
of copper to each atom of cobalt; finally, as 


many places are occupied in the protein chains 
as in the tests with copper alone. 
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Conditions become more complicated when the 
investigation is extended to the silver protein 
compounds in alkaline medium ; for here there is 
a tendency to keep larger quantities of the metal— 
evidently in a colloidal form—in solution. Investi- 
gations appropriately applied, however, make it 
possible to reduce the quantity of silver present 
in the solution after filtration of the silver oxide 
to about 100 mgm. per 0-5 gm. casein, while the 
quantity of silver equivalent to 56-7 mgm. copper 
amounts to 97 mgm. So we have here one atom 
of silver for each atom of copper in the protein 
solution. 

With gold the conditions are strikingly similar 
to those with cobalt. The quantity bound by 
0 5 gm. casein amounts to 58-5 mgm. gold ; this 
means, taking the atomic weights into considera- 
tion, that three atoms of copper correspond to one 
atom of gold. If copper is afterwards added to a 
sample with gold, the gold (as was the case with 
nickel and cobalt) becomes concentrated into a 
smaller space, but is not displaced, and two atoms 
of copper are added again to each atom of gold. 
Yet other similarities between gold and cobalt are 
that the test solutions in both cases must stand 
for several days to give the above-mentioned 
constant values, and furthermore that both these 
metal solutions are resistant to addition of acid, 
thus differing from copper (see above) and nickel 
solutions, which are thereby caused to disintegrate 
at once. 

Different from the group copper, silver, gold, 
nickel and cobalt, all of which produce protein 
compounds in an alkaline medium, is another and 
larger group the members of which give no protein 
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compounds under our experimental conditions 
To this group belong, among other metals, ive 
manganese, zinc, mercury, etc. We shall, however 
not linger over this group. 

A few words may be added on the poin of 
linkage of metals belonging to the firs group 
Most probably this occurs at the nitrogen atoms 
of the peptide linkages. This supposition is based. 
among other reasons, upon the results of methyla. 
tion ; for the number of methyl groups combined 
with nitrogen is reduced by the presence of the 
metal in copper-, nickel- and cobalt-protein soly. 
tions, in each case by about one third. 

New experiments by Dr. Jesserer show that the 
precipitation of proteins with copper, etc., in 
neutral or acid medium takes place in the same 
way and that as much fresh copper is bound if the 
alkaline metal compound described above has 
already been produced, as in cases of native protein 
solutions. The copper, etc., added in acid medium 
must therefore be located at a different place from 
the metal in alkaline conditions, and as, very prob- 
ably, only the carboxyl groups can be revarded as 
the place of location for the copper in the former 
conditions, the only place left for the metal in the 
latter conditions is the imino- and amino-groups. 

A number of questions, significant both chem. 
ically and therapeutically, which have only been 
hinted at here, arise from the investigation of 
metallic protein compounds, which can easily be 
obtained in a dried state and are soluble in water. 
The investigations, which I still hope to carry on, 
among 
others, the catalytic powers of these substances 
must be examined. 


Ver, 


The Prosobranchs of Lake Tanganyika 
By Prof. C. M. Yonge 


w= Sir Richard Burton discovered Lake 
Tanganyika in 1858 his companion, Speke, 
collected a number of shells from the shores. 
These proved to be Prosobranchs of types hitherto 
unknown in fresh water. Later investigations, 
notably those of the three Tanganyika expeditions, 
the first two under the leadership of J. E. 8. 
Moore' and the third under that of W. A. Cun- 
nington’, revealed in fuller detail the remarkable 
nature of the fauna with its great number of 
endemic species of fish, Crustacea, sponges and, 
above all, prosobranch Gastropoda. Cunnington 
lists 84 species of Gastropoda of which 76 are 
endemic. The majority, 72 species, are Proso- 


branchia and of these 68 are endemic. Moreover 
58 species have a heavy, frequently ornamented, 
shell, in appearance much more like marine than 
freshwater species. Moore, elaborating a suggestion 
made originally by Giinther’, regarded these, and 
the other endemic species, as a relict fauna, the 
descendants of a diverse collection of marine 
species which lived in this region when Tanganyika 
was, as he maintained, an arm of the Indian Ocean. 
He described them as “halolimnic” species. 

In his book, “The Tanganyika Problem’’, Moore’ 
claimed in support of his theory that the shells of 
these Prosobranchs were more closely allied to 
certain Jurassic fossils than to any modern species. 
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Opposition was at once forthcoming from Smith‘ 
ho showed that the resemblance to the Jurassic 


foggils was no more than superficial, and from 

Pelseneer> who maintained that the majority of 
the ‘halolimnie’ species could be included under 
the purely freshwater family Melaniide (subfamily 
Paramelaniinze according to Thiele). Hudleston’, 
, geologist specializing in Jurassic Mollusca, was 
equally critical of Moore’s conclusions. 

Cunnington, who preferred Bourguignat’s’ non- 
ommittal term ‘thalassoic’ for these species, 
considered that they evolved during a period of 
isolation. It is known that other deep, isolated 
ikes, notably Baikal, possess many endemic 
species. Fuchs’ has recently suggested that pro- 
longed aridity during the mid-Pleistocene might, 
by evaporation, have caused a great increase in 
the salinity of the waters of Tanganyika and that 
this led to the appearance of the thalassoid species. 
The controversy which once raged over Moore’s 
theories has long ago died down, but it has unfor- 
tunately been succeeded by a complete neglect of 
the really significant side of his work, his descrip- 
tions’, and those of his pupil, Miss Digby”, of 
the anatomy of many of these thalassoid Proso- 
branchia. From some original melaniid stock 
there have evolved a series of Prosobranchs 
adapted, apparently, for life in widely differing 
habitats within Tanganyika. Some, such as 
Tiphobia horei, Bathanalia howesi and Bythoceras 
ridescens, occur in deep water of more than a 
hundred fathoms and therefore presumably on 
» mud bottom; others, such as Tanganyicia 
rufofilosa and Nassopsis nassa, on rocks in the 
region where the surf breaks. Spekia and Tan- 
ganyicia are naticoid in appearance, Chytra and 
Limnotrochus are trochoid, Paramelania and Nas- 
sopsis less specialized in form and somewhat 
resembling Nassa. 
ihey must all of them be herbivorous. This 
can now be deduced from the universal presence 
within them of a crystalline style lodged in a 
style-sac which Moore described as an anterior 
chamber of the stomach. Moore was struck by 
this common feature in their anatomy, but re- 
garded it as a primitive molluscan character and 

so as further evidence in support of his theory. 
But it is now known that the crystalline style is 
& specialized structure occurring only in herbi- 
vorous Mollusca—namely in Lamellibranchia and 
in those herbivorous Gastropoda ‘“‘which feed by 
ciliary mechanisms, or by the slow but almost 
continuous action of a radula’”"*. It occurs in all 
the diverse members of the Melaniide. It is a 
noteworthy fact that, although marine Gastropoda 
are most varied in feeding habit, freshwater 
species are all herbivorous, whether they possess 
styles, as do the majority of freshwater Proso- 
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branchia, or not. The most probable reason for 
the absence of carnivorous species is the specialized 
nature of the food in the majority of marine 
carnivores (this may certainly account for the 
absence of Opisthobranchs, all of which, herbivores 
as well as carnivores, are highly specialized feeders) 
while scavenging species, such as Buccinum 
undatum, possibly failed to penetrate estuarine 
waters owing to the paucity there of dead animal 
material. Moreover, carnivorous Gastropoda in 
general are more specialized and so probably less 
adaptable. 

The freshwater Prosobranchs which have estab- 
lished themselves in freshwaters feed on alge or 
decaying vegetation”. Typically they occur among 
vegetation in shallow water as they do in the other 
African lakes, such as Nyassa. In Tanganyika 
it would appear that past conditions made possible 
considerable evolutionary change, while the wide 
expanse and great depth of the lake, nearly eight 
hundred fathoms, provided a great variety of 
possible habitats. But, as revealed by the universal 
occurrence of a style, the animals remained 
herbivorous. It is therefore in the form of the 
radula that some indication may be obtained as 
to the mode of feeding. The wide range in function 
of this organ—which, in different species, may 
serve for rasping, seizing small particles or act 
purely as conveyor belt—has recently been 
emphasized by Peile*. In Nassopsis, Spekia and 
Tanganyicia it is composed of short, stout teeth 
not unlike those of Littorina and probably rasps 
alge off the rocks, while in Tiphobia and Bathanalia 
it resembles more closely that of Aporrhais with 
long marginal teeth concerned probably with 
picking up detritus of vegetable origin on a mud 
bottom, as I have shown for Aporrhais™. Moore 
speaks of the resemblance of the radula of Chytra 
to that- of Capulus, and this is now known to act 
merely as a conveyor into the cesophagus of mucus- 
laden masses collected by the enlarged ctenid- 
ium"*, In certain species the great size of the 
gill indicates the possibility of ciliary feeding 
mechanisms which have certainly appeared inde- 
pendently of one another in a number of marine 
genera’. 

Thus from the consideration solely of anatomical 
detail, it can be predicted that the Prosobranchia 
in Tanganyika are adapted for collecting vegetable 
matter in various forms, living and dead, and at 
various depths and on different bottoms. A study 
of the living animals in relation to these habitats 
would certainly amplify this greatly. Moore also 
indicates differences in the form of the osphradium, 
which there is reason for regarding as an organ 
for estimating the amount of sediment that enters 
the mantle cavity"*. These differences in form may 
therefore be capable of correlation with the amount 
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of sediment in the particular environment. Finally, 
he showed that a number of species, Tiphobia 
horei, Tanganyicia rufofilosa and Nassopsis nassa, 
are viviparous, the young being retained in a brood 
pouch. The first of these lives in deep water, and 
viviparity may therefore be regarded as one of 
the adaptations which have made possible this 
unusual penetration into deep water by fresh- 
water Prosobranchia, but reasons for its occurrence 
in the other two, which are shore-living species, 
remain to be discovered. 

Viewed along these lines, the Tanganyika 
problem assumes a different but no less fascinating 
form from that originally propounded by Moore. 
Instead of regarding the endemic Prosobranchia 
as the descendants of a Jurassic marine fauna of 
diverse elements, we must consider them as spring- 
ing in the main from a common origin and gradu- 
ally becoming adapted for life in the variety of 
habitats which are present in the wide and deep 
waters of Lake Tanganyika. As a result of adaptive 
processes, different species have assumed the shell 
form of many different types of marine species, 
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while retaining in all cases the original specializa. 
tion for a herbivorous diet as indicated by the 
presence of a crystalline style. A full ex vmination 
of these animals in their native surroundings 
besides providing a fascinating study of adaptive 
radiation, might be expected to throw much light 
on the reasons for these convergences and gw 
possibly, by inference, on the factors influencing 
the form of many marine species. 


* Moore, “The Tanganyika Problem’, London (1903). 
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Obituary Notices 


Mr. G. N. Huntly 


EORGE NEVILL HUNTLY, whose death at the 

age of seventy-one years occurred on August 2, 

was educated at the Royal College of Science, where he 

took the associateship in chemistry and also obtained 

the London B.Sc. degree. His earliest work was of 

a purely scientific character and dealt with the salts 

obtained by the action of nitric oxide on sulphites ; 

a publication by Hantzsch anticipated his results, 
much to his disappointment. 

Huntly was for three and a half years demon- 
strator and assistant to Prof. R. V. Tuson at the 
Royal Veterinary College, Camden Town, and then 
demonstrator in chemistry in the State Medicine 
Laboratories at King’s College, London. Afterwards 
a consultant, devoting himself 
especially to fuel work. This led to a joint paper 
with J. H. Coste (J. Soc. Chem. Ind., 32, 62; 1913) 
on the estimation of water in commercial products. 
Direct, gasometric and indirect methods, nine in all, 
were compared and special attention was paid to the 
indirect ones depending cn loss of weight on drying. 
In the case of coals it was found that the results 
were invariably higher when the coal was dried at a 
low pressure over sulphuric acid than when dried in 
the water-oven ; the importance of making such a 
direct comparison is evident. Up to the date of his 
death, Huntly was serving on committees of the 
British Standards Institution (Fuel Testing). He also 
held several appointments as gas examiner under the 
Gas Undertakings Act. 


he practised as 


With his extensive knowledge and experience, 
Huntly was a useful man in discussions, and he 
served on the Council of the Society of Public Analysts 
and Other Analytical Chemists, of which he was a 
vice-president in 1919-20. He acted as an examiner 
to the Institute of Chemistry for two periods of 
several years, and served for two periods on the 
council of the Institute. For very many years he 
contributed the weekly summary of the Comptes 
rendus of the Paris Academy of Sciences to Nature. 
To render into clear English even the titles of papers 
communicated to the Academy over the whole range 
of the physical and biological sciences is a very 
difficult task, yet Huntly accomplished it with 
remarkable success. 

Huntly married Hilda Wace in 1904, who survives 
him with a son and three daughters. His friends 
deplore the loss of a man whose wide interests always 
made him a good companion. 


Miss Agnes T. Neilson 

THE untimely death of Miss A. T. Neilson on July 9 
at the age of fifty-eight years has deprived the 
Geological Department of the University of Glasgow 
of a brilliant and beloved teacher of twenty-eight 
years’ service. Miss Neilson was educated at the 
Glasgow High School for Girls, Royal Technical 
College, West of Scotland Agricultural College, and 
the University of Glasgow. She joined the staff of 
the Geological Department of the University in 1910, 
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having previously worked in an unofficial capacity 
as curator in the Hunterian Museum. She retained 
her interest in the last-named institution until the 
end, and made many valuable additions to its 
mineral collections. Miss Neilson specialized in the 
teaching of crystallography and mineralogy; and, 
in addition, was the chief organizer of the practical 
work of the Geological Department. The latter was 
a difficult and trying task, especially during the 
period, round about 1930, in which the numbers of 
the Part | class rose to more than four hundred ; 
but Miss Neilson discharged it in the most efficient 
and tactful manner and, in its performance, became 
guide, philosopher and friend to successive genera- 
tions of students. 

Miss Neilson contributed a petrological chapter to 
the late Prof. J. W. Gregory’s “Geology and Rift 
Valleys of East Africa’’ (1921), and papers on the 
igneous rocks of Kenya and Somaliland to mono- 
graphs of the Geological Department of the Hunterian 
Museum. Her last piece of research work, in collabora- 
tion with the present writer, was on the remarkable 
igneous rocks of Mount Jombo, Kenya. 


as an authority on psycho-analysis. 


NATURE 467 


Miss Neilson had an intellectual range far beyond 
the ordinary. She was widely read, especially in 
philosophy and psychology, and could be regarded 
She had a 
wonderful gift of condensing whole systems of 
philosophy into a few stanzas of concise and witty 
verse. Her untoward loss is deeply felt by her 
colleagues in the Geological Department of the 
University of Glasgow, and by past and present 
students who enjoyed and appreciated her versatile 


ministrations. G. W. T. 


WE regret to announce the following deaths : 


Mr. A. Hutchinson, president in 1937-38 of the 
Iron and Steel Institute, on August 20. 

Prof. N. Parravano, professor of inorganic chemistry 
in the University of Rome, secretary of the class of 
Physical, Mathematical and Natural Sciences of the 
Royal Academy of the Lincei, and one of the seventy 
academicians of the Pontifical Academy of Sciences, 
on August 10. 





News and Views 


Centenary of Arthur Auwers, For.Mem.R.S. 

On September 12 occurs the centenary of the birth 
of the distinguished German astronomer Georg 
Friedrich Julius Arthur Auwers, whose work led to 
the founding of the Bradley Medal of the Berlin 
Academy of Sciences and to whom British as- 
tronomers, to mark the fiftieth anniversary of his 
doctor’s degree, presented a copy of Richardson’s 
portrait of Bradley in the possession of the Royal 
Society. This association of the name of Auwers 
with Bradley sprang from his life’s work on the 
observation of stars and the formation of star 
catalogues. Born at Géttingen, he passed through 
the University there and at twenty-one years of age 
he became an assistant at Kénigsberg Observatory. 
Three years later he was given a similar appointment 
at Gotha, and there made important observations on 
Procyon and Sirius. Two years after the founding in 
1865 of the Astronomische Gesellschaft, Argelander 
proposed the formation of a catalogue of all stars to 
the ninth magnitude from —2° to +81° Dec. The 
catalogue was entrusted to Auwers, who had then 
become a member of the Berlin Academy of Sciences, 
of which he was afterwards secretary and president. 
His great work was his ‘““New Reduction of Bradley’s 
Observations 1750—-62’’, which occupied him from 
1866 until 1876. He was besides concerned in the 
organization of the German Transit of Venus expedi- 
tions of 1874 and 1882 and drew up the reports of 
them. He participated in Gill’s determination of the 
solar parallax from the minor planets Victoria, Iris 
and Sappho, and in 1889 visited the Cape Observa- 
tory. Auwers was the recipient of many honours, 
including the Gold Medal of the Royal Astronomical 


Society, and he was made a foreign member of the 
Royal Society. He died on January 24, 1915, the 
first anniversary of the death of his constant friend 
Sir David Gill. 


Natives of Northern Rhodesia 

In further reference to the native question in 
Northern Rhodesia discussed in another column of 
this issue of NATURE (see p. 449), attention may be 
directed to a statement of the problem, which 
appears in Man of August, by Mr. W. Godfrey 
Wilson, director of the recently founded Rhodes- 
Livingstone Institute of Central African Studies. 
The main function of the Institute is research into 
problems of culture-contact. Mr. Wilson points out 
that, of the able-bodied male population of the 
Territory, 44 per cent are always at any one time in 
European employment, while in the three ‘“‘denuded”’ 
provinces (out of the total of five provinces) this 
figure rises to 60 per cent, mostly employed outside 
the provincial boundaries. The remoter districts 
‘possess no agricultural product which can support 
the expense of 400 miles of road transport”, and 
there is no alternative as a source of money to the 
sale of labour power. There are thus, it is stated, 
three interrelated problems to be studied. (1) What 
is happening in the new African society that consists 
of perrmanent and semi-permanent residents in urban 
and industrial areas ? (2) What is happening among 
the group of men that alternate regularly between 
the urban and rural areas ? (3) What is happening 
to African society in the rural, and especially the 
“denuded areas”? Mr. Wilson notes that the 
Government is seeking continuously to develop 
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economic crops and products in the denuded areas 
which will provide an alternative to this high per- 
centage of absentees from home, but hitherto without 
success. Pending the expert investigation of the 
Institute, any suggestion as to a possible solution 
may seem premature; but it is evident that the 
situation is one of urgency. 


Metallurgy and Prehistory 

One of the more useful, if less obtrusive, functions 
of the British Association has been the assistance 
given by modest subsidies in initiating lines of 
research, which could offer little to attract support 
from the sources commonly available. Not infre- 
quently the result has been out of proportion to this 
modest beginning. What would appear likely to 
become an instance in point is the research committee 
on Sumerian copper, from which a report was 
presented at the Cambridge meeting. This committee 
was first appointed some years ago for the purpose 
of investigating by comparative analysis the proven- 
ance of the copper in objects found by archzological 
excavation on Sumerian sites—a question of no little 
moment in determining the cultural contacts of the 
early peoples of Mesopotamia. Since then samples 
of early copper and bronze from a large number of 
sites have been examined, and a quantity of valuable 
data has been collected in the investigations which 
have been carried out under the direction of Dr. 
C. H. Desch, who has acted as secretary of the com- 
mittee since its inception. Archeologists now 
recognize the advantage of the facilities for such an 
examination of their material by a committee which 
has at its disposal a technique developed by experience 
and a staff now familiar with the analysis of such 
metals and with the characteristics of ores from 
various regions mined in antiquity. In the period 
under review in the current report, for example, it 
is stated that analyses were made of prehistoric 
copper from Anatolia and India, of slags from Persia, 
of bronzes from central Asia and Brittany, of bronze 
and copper objects from Troy ix, and of electrum 
from Tell Ajjul in Palestine, while Sir Robert Mond’s 
excavations in Guernsey have led to the microscopic 
investigation of early iron, and much information 
has, in consequence, been collected about the structure 
of bloomery iron. This work has been carried out 
at the National Physical Laboratory; but the 
readiness of archzologists to seek the assistance of 
the committee has led to the suggestion that it should 
be placed upon a more permanent basis and given a 
more general title. 


Meare Lake Village, Somerset 

Work has been resumed at the Meare Lake 
Village, Somerset, for the season of 1938 under the 
direction of Dr. Arthur Bulleid and Mr. H. St. 
George Gray, and will continue until September 17. 
Operations this year are being concentrated on the 
middle area of the eastern half of the village, and at 
the moment, it is reported in The Times of September 
2, the dwelling known as No. xxiv is under examina- 
tion. In the southern section of this dwelling three 
floors can be seen. Two hearths have been uncovered, 
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while near by there is a third, which belongs to the 
lowest floor. A number of lias stones have beep 
found lying about this hearth. One of these is in ap 
upright position. It is conjectured that it may haye 
been the back of a seat set around the fire. On tho 
east side of this hearth parallel timbers of oak lie on 
the surface of the peat. The small finds indicate 
that the inhabitants of the dwelling followed the 
occupation of weavers. Sawn and cut lengths of red 
deer antler and several pieces of iron are included 
among the finds, as well as the rim of a bow] in 
bronze. Personal ornaments are represented by 
spiral finger ring of bronze, and an amber bead 
inlaid with a spiral ornament in fused white materia]. 
Funds for the continuation of the excavations ar 
urgently needed. It is much to be desired that the 
investigation of this important Iron Age sit« should 
be in no way hampered or delayed by lack of funds, 
for the results of investigations of the western half 
of the village have been prepared for publication 
and will be issued shortly. Their value will be 
impaired if investigation of the village as a whole 
falls short of completeness. Subscriptions may 
be sent to Mr. H. St. George Gray, Th« : 
Taunton. 


Castle 


Hittites in Syria 

Sr LEONARD WOOLLEY’s investigations at Atchana 
in the Amk Plain of Syria near Antioch have con. 
tinued to extend the evidence of Hittite occupation. 
There is now a strong presumption that it may be 
assigned to so early a period as the first centuries of 
the second millennium B.c. An unanticipated dis. 
covery of a palace extension to the north has led to 
the uncovering not only of an earlier palace structure 
of a different orientation, dated tentatively at 1600 
B.C., but also of two preceding city walls, and beneath 
these of the well-preserved remains of an acropolis 
gateway of the eighteenth, or even the nineteenth, 
century B.c. According to a description of this work 
in Sir Leonard’s report (The Times, Sept. 3) it is 
an imposing structure, roughly seventy-five feet 
square, and consisting of twin towers joined by a 
bridge roofing the entrance passage. This passage 
has a system of three doorways. The gateway is 
built of mud brick reinforced by timbers, with 
massive limestone-faced piers for door-jambs. It is 
the prototype of the gates of later Hittite cities, such 
as Carchemish and Boghaz Keui. Assuming that 
confirmatory evidence of origin is forthcoming, it is 
the oldest example of Hittite architecture yet known. 
The conclusion as to its age and the relation of the 
succession of remains on the north side are corro- 
borated by evidence from the south side, which 
includes painted pottery and figurines going back to 
the first century of the second millennium. Even 
more interesting, if possible, is the occurrence here 
of Cypriote pottery, including a sherd dated at 
three centuries earlier than this type appears in 
Cyprus itself. This with other evidence, Sir Leonard 
suggests, appears to demand older mainland arche- 
types for the wares of Bronze Age Cyprus, and once 
more illustrates the inter-relations of East and West 
in the early history of civilization. 
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A Cyclotron at the Science Museum 
pror. EH. O. Lawrence, of the University of 
(alifornia, has very kindly lent to the Science 
Museum the cyclotron, built by himself and Livingston 
“. 1931, with which his first nuclear transmutation 
work was carried out in 1932. With an applied 
<cillating potential of only 4,000 volts peak, this 
nstrument was capable of accelerating protons to a 
speed equal to that produced by a fall through 
1,200,000 volts. The instrument was slightly modified 
afterwards by M. G. White for experiments on the 
eattering of protons in hydrogen, and in this modified 
form it has now been placed on exhibition in the 
Science Museum in close proximity to Cockcroft and 
Walton’s original apparatus, which accelerated pro- 
tons through 600-700 kilovolts by means of a D.c. 
voltage of this amount derived from a transformer 
through a special voltage-multiplying rectifier circuit. 
Prof. Lawrence has also lent to the Museum a small 
collection of photographs illustrating the develop- 
ment of the cyclotron. One of these shows the two 
preliminary cyclotron models built by Lawrence and 
Edlefsen in 1930, which, though relatively crude, gave 
encouragement for further development because they 
showed resonance effects; a further photograph 
shows the original cyclotron of Lawrence and 
Livingston, which accelerated hydrogen molecular 
ons through 80,000 volts with an applied high- 
frequency potential of less than 2,000 volts; and a 
series of views illustrates the latest cyclotron of 
Lawrence and Cooksey, which delivers currents of the 
der of 100 micro-amperes of deuterons with energies 
in the neighbourhood of 8 million volts, or a beam 
f alpha-particles of about one micro-ampere at 
16 million volts. 


Waterspouts off the British Isles 

WATERSPOUTS are not such rare phenomena in the 
seas around the British Isles as is sometimes supposed. 
Many of those that have been observed from coast 
stations of the Meteorological Office far out at sea 
at times when few people are in the neighbourhood 
have doubtless been recorded only at the Meteoro- 
logical Office. This applies especially to those seen 
in waters off the main shipping routes. With the 
rapid increase of continental air services and the 
R.A.F. expansion, opportunities of observation have 
multiplied, and statisticians of the future may have 
to be on their guard against accepting as real any 
sudden apparent increase of waterspout activity that 
may be shown during the re-armament period. Apart 
from this, there has been the slower growth of seaside 
population in the ijast thirty or forty years. The four 
waterspouts seen off the sea-front at Bexhill on 
September 1 would almost certainly have been un- 
recorded had they occurred before that period, 
although some farm labourer might have returned 
to his native village after his day’s work in the fields 
overlooking the sea to recount over his pint of beer 
how he had seen the Devil in the form of a four- 
trunked elephant leaning out of a thundercloud to 
drink out of the sea and how the Foul Fiend’s 
breath had hung like a cloud over the surface of the 
sea as he drank. Those readers who wish to know 
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more about the phenomenon can consult a work by 
Alfred Wegener called ‘“‘Wind und Wasserhosen in 
Europa” (Braunschweig, 1917), or an account of a 
discussion by the late M. A. Giblett of a paper by the 
same author in the official Meteorological Magazine 
for April 1929. The waterspout is a well-known 
manifestation of the tornado, and is replaced by a 
‘dust devil’ if the tornado passes from the water to 
a dusty land surface. 


Institute of Brewing Researches 

Sirk GILBERT MORGAN, director of chemical research 
Department of Scientific and Industrial 
Research, has been appointed chairman of the 
Research Fund Committee of the Institute of 
Brewing. For many years the Institute has been 
carrying out researches covering a wide range chiefly 
in connexion with the raw materials of brewing, 
namely, barley, hops and yeast, which have been 
carried out in collaboration with numerous experts 
and with the following institutions, namely, East 
Malling Research Station (East Malling), Imperial 
Council for Agricultural Research (India), Municipal 
College of Technology (Manchester), National In- 
stitute of Agricultural Botany (Cambridge), Rotham- 
sted Experimental Station (Harpenden), South- 
Eastern Agricultural College (Wye); and in the 
University of Birmingham. The offices of the In- 
stitute are at Brewers’ Hall, Addle Street, London, 
E.C.2. It will be recalled that Sir Gilbert’s impending 
retirement from his post under the Department of 
Scientific and Industrial Research was _ recently 
announced (see NATURE, July 30, p. 200). 


in the 


Power Supply in Small-Scale Industries 

THE Vienna Sectional Meeting of the World 
Power Conference, which was concluded on September 
2, was most successful. Of the thirteen British papers 
presented, four are concerned with power supply to 
small-scale industries. An important paper on this 
subject was presented by J. N. Waite, electrical 
engineer of Hull, and F. H. Clough, of the British 
Thomson-Houston Co., Ltd. They point out that 
the market depends on the particular district served. 
If the local supply undertaking finds it economic to 
encourage such uses as cooking, water heating and 
space heating, then the demand for power will 
probably be large. They estimate that the total 
market for the uses covered in their paper is of the 
order of 11 thousand million units per annum. 
Distribution methods are becoming standardized and 
new uses for electrical energy are steadily arising. 
Attention is directed to the change in the economic 
position that may follow active development of what 
are now normally ‘off-peak’ demands, provided new 
peak demands are created. The authors emphasize 
the value of flexible tariffs, as these promote uses 
which create ‘diversity in demand’. Judicious ex- 
penditure on canvassing is considered wise. The 
paper concludes with observations on the influence 
of taxation upon tariffs. A paper by Mr. W. Dieterichs, 
of the Gas Light and Coke Company, deals with 
“Gas for Small-Scale Industries”. He stated that the 
gas industry has developed from a manufacturer and 
seller of a commodity into a specialized heat service. 
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The organization being developed by the British 
gas industry in order to provide such a service is 
described. It is emphasized that while large firms 
can burn coal efficiently themselves or use it in 
producers, and can employ technologists of their 
own, small firms must depend entirely on outside 
specialized services. Hence although large firms use 
more gas, the supplying of small firms is of particular 
value to the gas industry. 


Energy Supply for Electric Railways 

ANOTHER paper read at the Vienna Sectional 
Meeting of the World Power Conference, by 
Mr. F. Lydall, a member of the well-known firm of 
Merz and McLellan, consulting engineers, discusses 
the requirements and the supply of energy for 
electric railways. It is divided into four sections. 
The first discusses the energy requirements for electric 
traction. Mr. Lydall shows that these are much 
smaller than usually estimated. As an approximation 
he gives 50 kilowatt-hours per 1000 ton miles. In 
the winter months about ten per cent has to be 
added to this for train heating. The second part 
deals with the consumption of energy for railway 
traction in Great Britain, giving figures for each 
electrified line, with the source of supply and the 
half-hourly maximum demand. In the third part 
fluctuations of traction load and the ratio of the 
average to the maximum demand are discussed. 
Mr. Lydall states that, in general, for a new scheme 
of electrification, it would not pay a railway to pro- 
The Southern Railway derives 
its electricity from three sources, its own power 
station, a power company and the Central Electricity 
Board. On the subject of the supply of energy for 
electric railways, fifteen papers were received by the 
from France, each from 
Germany and Switzerland, and one each from the 
Argentine, Denmark, Japan, Norway, Sweden, Great 
Britain and the United States. 


vide its own power. 


Conference—four two 


The Central: Armstrong Memorial Number 

O.tp Centralians, their children and their wives, 
their servants and even the stranger within their 
gates, will do well to read the Armstrong Memorial 
Number of The Central (35, No. 83; June 1938) to 
be reminded in simple, vigorous form of the life- 
work of a rugged old man whom so many of us were 
proud to call friend. The photographs of him are 
excellent and the appreciations of one whose giant 
mental stature made any attempt at appraising his 
qualities during his lifetime a graceless task—was he 
not “H. E. A.” ? Dr. E. F. Armstrong is 
to be congratulated on his choice of material no less 
than upon his handling of his father’s documents. 
The result is worthy of the considerable labour that 
must have gone to the making, and it has the 
authentic Armstrong ring. The number must have 
pleased the professor himself—had one been able to 
take it round to show him. The author’s lively wit 
iltumines the section of his autobiography included 
here. Chemistry was to “H. E. A.” a philosophy of 
life, and he had a biting scorn for those who thought 
He could 


are just. 


it merely a means of earning a livelihood. 
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never recommend us to suffer fools gladly, and hp 
had an eagle eye for folly in scientific research, jj, 
(to his friends) familiar advice: “Sack the lot» 
was more indicative of his true insight into the 
problems of this generation than many s \pposed, 
One is glad to think that this almost classic phrase 
has found a place in his memorial number of Th, 
Central; the old man would have had it so | 


Centenary of Portuguese Medical Schools 
PHILATELISTS and medical historians among others 
will be interested to know of the recent issue of g 
stamp of 25 centavos, of which a correspondent has 
sent us a specimen, on the occasion of the celebration 
on March 6, 1937, of the foundation of the medical 
schools of Lisbon and Oporto. Before the establish. 
ment of these schools, as we learn from a conte: iporary 
account (British and Foreign Medical Review, p. 284; 
July 1838), the majority of medical men in Portugal 
were very ignorant, knowing little of either anatomy 
or surgery. Many surgeons indeed were in practice 
who had never studied at any school. These men 
had not been examined by professors or teachers, 
but merely by surgeons in any part of the country 
selected by the chief surgeon of the kingdom. In 
some cases, no authority of any kind had been 
given. The value of the medical instruction in the 
new schools was shown not only by the presence of 
the most eminent Portuguese physicians and surgeons 
on the staff but also by the fact that shortly after 
the foundation of these schools the departure of 
future doctors for qualification abroad came to an end. 
Moreover, the improvement in education and the high 
standard required of candidates before receiving their 
diploma resulted in a considerable rise in the social 
status of the medical profession in Portugal. 


Bio-Morphosis 

TuE first number of a new journal, Bio- Morphosis— 
International Journal of Morphology and Biology of 
Man and the higher Vertebrates, has recently appeared. 
Prof. Bluntschli, of Bern, is principal editor, and the 
publisher is Karger, of Basle and Leipzig. The 
editorial board includes representatives from Sweden, 
Poland, China, Hungary, Holland, the United States, 
etc., and such well-known names as those of Profs. 
J. P. Hill, G. Levi and E. Fauré-Fremiet. In his 
general introduction, the editor points out that 
morphological and physiological researches have for 
decades been isolated from one another. The journal 
therefore has the very laudable aim of reconciling 
and exchanging the ideas of these two ways of 
biological investigation. Contributions on subjects 
possessing both morphological and physiological 
interest are therefore invited. They may be in 
English or French or German, summaries in the 
languages not used being provided at the conclusion 
of the paper. In the first issue, F. Weidenreich dis- 
cusses the evolution of man in the light of new 
discoveries about Sinanthropus, Pithecanthropus, etc., 
coming to the rather surprising conclusion that ‘‘the 
developmental factors of Lamarckian and Darwinian 
conception are of no importance, the essence of the 
evolution being an independent progressive differentia- 
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tion of the type itself”. A. Weber has a short paper 
on the nerve fibres of the chick after spinal cord 
injuries to the embryo; and the geometrical char- 
acteristics of the head flexures, etc., of the chick 
embryo are described by E. Bujard. A very interest- 
ing paper is that by A. Portmann, who discusses the 
avyolution of the mammalian placenta, concluding 
that although the histological classification of Grosser 
has much physiological importance, it cannot serve 
as the basis for an evolutionary scheme. A new 
scheme is provided. There is also an interesting 
schematization of the formation of the amnion in 
Eutheria by R. A. Goetz, who describes his work on 
the early development of the Tenrecoidea. 


Towns and Industry 

One of the great merits of the broadsheets issued 
by PE P (Political and Economic Planning) is the 
way in which they direct attention to neglected 
problems or to changing conditions which are creating 
new problems. A recent broadsheet on towns and 
industry is intended to stimulate discussion regarding 
the town as a background of industry, and as a social 

ganism the development of which can be and is 
being shaped. Its analysis of the different types of 
town from the village and country town, through the 
traffic town, the port, the mining camp town, such 
as Corby, Kinlochleven and Fort William, the 
military town, the cathedral city, the school and 
miversity town, the resort, the residential town, the 
dormitory town, the planned town to the metro- 
politan centres, and particularly its bearing on trans- 
port questions, indicates very clearly how imperative 
s decision whether to accept the types of town result- 
ing from the blind play of economic and social 
lecisions, all taken regardless of the type of town 
they will develop, or whether to examine the different 
possible types of town, to agree on the merits and 
demerits of each, and to make economic and social 
decisions within a framework which will ensure that 
of the future combine the maximum 
and the minimum drawbacks of their 
In the words of the broadsheet, our 
towns are, with few exceptions, deformed and diseased 
organisms. It is clear that no less than in the sphere 
of physical fitness, the conquest and eradication of 
disease depend on dispassionate scientific investigation. 


the towns 
advantages 
various types. 


Technical Information and Research 

A PAPER by Dr. E. 8. Hedges and Dr. C. E. Homer 
on “The Role of Technical Information in Industrial 
Research and Development’, presented at the World 


Congress on Universal Documentation in Paris 
last year, has been included as No. 6 in the 


Miscellaneous Publications of the International Tin 
Research and Development Council. The paper 
reviews the functions of an information department 
in industrial research and development and describes 
the methods of disseminating technical information, 
with particular reference to those used for the 
collection, storing and distribution of information by 
the International Tin Research and Development 
Council. The policy of the Council of making avail- 
able to those interested all information obtained is 
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carried out to some extent by replies to inquiries 
but more generally by publishing all suitable informa- 
tion in the Technical Papers or Bulletins of the 
Council. The first are issued in several series. Series 
A is devoted to accounts of original work carried 
out by the Council’s investigators and usually con- 
sists of reprints of papers presented to scientific 
societies ; Series B consists of comprehensive accounts 
of special subjects; Series C is reserved for reports 
of new applications of tin; and Series D contains 
reports of original research by other organizations. 
The Miscellaneous Publications deal with general non- 
technical topics of interest to the tin industry, while 
the Bulletins, which are written in a less severely 
technical style, endeavour to provide a survey of the 
tin-consuming industries. 


Study of Hormones 

WE have received ““A Symposium on Hormones”’, 
being the Sigma Xi Lectures for 1936-37 in the Ohio 
State University (Ohio J. Sci., 37, No. 6, 315-463 ; 
1937). These lectures are delivered biennially 
and the present volume is the third of the series. 
Owing to the size of the field, only certain aspects of 
each subject have been selected by the different 
authors for elucidation: and no discussion of the 
hormones of the parathyroids, thymus or pineal gland 
has been possible. The lectures include, however, 
two devoted to the growing field of the plant hor- 
mones, as well as discussions on the relationship of in- 
ternal secretion to the nervous system by Leon Asher, 
and the less well-known hormones of the gastro-intes- 
tinal tract by A. C. Ivy. C. H. Best gives an interesting 
account of the prolongation of the action of insulin 
by addition of protamine and zinc. The sex hormones 
are dealt with by W. O. Nelson and H. O. Haterius, 
the thyroid hormone by D. Marine, the hormones of 
the adrenal gland by F. A. Hartman and those of 
the anterior lobe of the pituitary gland by O. Riddle. 
In each case the author has himself done much by 
experiment to advance our knowledge of the subject 
with which he deals. 


Raising the Compulsory School Attendance Age 

Locat EpucATION AUTHORITIES were advised by 
the Board of Education’s circular 1457 as to prepara- 
tions for meeting the situations arising when 
under the Education Act of 1936 applications are 
made for exemption from the obligation to con- 
tinue attendance at school after the age of fourteen 
years. The preparations recommended comprise : 
a survey, with the help of juvenile employment 
committees and inspectors of factories, of the 
conditions and circumstances in which children 
generally between fourteen and fifteen years of age 
are at present empioyed ; the prescription of forms 
for application for exemption, school reports and 
medical reports ; the adoption of procedures already 
tested and found useful in regard to vocational 
advice; and co-operation between authorities for 
contiguous areas. The National Union of Teachers 
has issued a sixteen-page pamphlet commenting 
on the circular and making a number of other 
suggestions and re-affirming the Union’s opinion that 
there should be no exemptions. 
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Vaccination and Smallpox 

Ix the recent issue of The Fight against Disease 
(26, No. 1; 1938), the quarterly journal of the 
Research Defence Society, Dr. Monckton Copeman 
reviews the evidence of the value of vaccination as a 
preventive of smallpox. A striking instance is that 
of Soviet Russia, where vaccination was not made 
compulsory until 1918. In 1915, there were 126,518 
cases of smallpox ; in 1925, 18,514, and in 1929 only 
6,406 cases. In the subsequent quinquennium, there 
was an increase in the incidence of the disease owing 
to laxity in carrying out vaccination, but more 
rigorous measures being adopted, the number of 
smallpox cases fell from 17,327 in 1934 to 3,156 in 
1935, and to 385 in 1936, while in the first quarter 
of 1937 not a single case was notified. 


The Treatment of Malaria 

THE Malaria Commission of the Health Organisa- 
tion of the League of Nations has published its fourth 
report. a valuable and important document, dealing 
with the treatment, and to a less extent with the 
prevention, of malaria (League of Nations. Bulletin 
of the Health Organisation, No 6. London: Allen 
and Unwin, 1937. 2s. 6d.). The Malaria Commission 
has been working for the last three years in making as 
exact a comparison as possible of the efficacy of quinine 
and the two synthetic drugs atebrin and plasmoquine 
for treatment of patients, for clinical prophylaxis, and 
for mass treatment and attempts at eradication of 
malaria. In treatment of an attack, quinine in daily 
doses of 1-0-1-3 gm., and atebrin in daily doses of 
0-3 gm., are almost equally efficient in causing dis- 
appearance of the trophozoites of the three forms of 
fever—quartan, benign tertian and malignant tertian 
—atebrin having a somewhat more rapid action than 
quinine. Both these drugs also act upon the gameto- 
cytes of the quartan and benign tertian parasites, 
but have little or no action on those of the malignant 
tertian parasite. Plasmoquine is active upon the 
trophozoites of the quartan parasite, is less active 
upon the benign tertian, and is without action upon 
the malignant tertian. On the other hand, this drug 
is active upon the gametocytes of all three parasites, 
but particularly upon those of the malignant tertian 
parasite. The association of quinine with plasmoquine 
represents one of the most efficacious methods of 
treating malaria. It is interesting to note that 
quinine thus still maintains its place as one of the 
most efficient drugs in the treatment of malaria, and 
it has the advantage that with the usual doses it 
has little depressive or toxic effect, and is the safest 
drug to use without constant medical supervision. 


Earthquake in the Philippines 

On Monday, August 29, during the night, an earth- 
quake occurred in the Philippine Islands (The Times, 
Aug. 31). The epicentre was to the south-east of 
Manila between the islands of Masbate and Samar, 
since both these islands were affected, property being 
destroyed and several people being injured. No large 
earthquake has occurred in the Philippines since 
Batangas was destroyed just before 11 p.m. on the 
night of December 14, 1901, though small earth- 
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quakes are common in that part of the world. ph, 
epicentre of the present shock is somewhat to th, 
west of the most important seismic zone south of 
Manila. This latter is the ocean trough known as 
the Philippine Deep lying to the east of Mindanao 
No fewer than 102 epicentres between 1920) and 1999 
determined by Father W. G. Repetti, S.J... of the 
Manila Observatory, were found to lie chicily in ty, 
areas concentrated on lat. 6° 30’ N., long. 126° 40’ E. 
and lat. 7° 45’ N., long. 127° 10’ E. 


The Los Angeles Earthquake 

A “strone”’ earthquake is reported as haying 
taken place on Tuesday night, August 30), in the 
neighbourhood of Los Angeles, but little lamage jg 
mentioned. A previous earthquake in Los Angeles 
occurred on January 28, 1931, at 12" 50m Pg. 
having its epicentre near the intersection of 48th 
Street and 2nd Avenue, Los Angeles (34° 00’ N. 
180° 19’ W.), with intensity 4 on the Rossi-Fore| 
scale, and affecting an area of about one and a half 
kilometres radius. The shock was studied by (. F, 
Richter of Pasadena, who stated that the epicentre 
was on the prolongation of the abrupt north face of 
the Baldwin Hills, previously considered an erosion 
feature, but now suspected to be a fault. The present 
earthquake bears many resemblances to its pre. 
decessor, and we await further details with 
interest. 


North of England Zoological Society 

THe North of England Zoological Society, which 
owns and controls the Chester Zoological Gardens, is 
making an appeal to raise funds to place the Society 
in a stronger financial position. The objects of the 
Society are to establish a public zoological garden 
for the purpose of keeping wild animals and birds in 
spacious enclosures so that they can be admired and 
studied in safety. The Society is bound by its 
memorandum of association to use all its income for 
the promotion of its objects; it is not allowed to 
have a share capital, hence the necessity for raising 
a fund for this purpose. Further information can be 
obtained from the Secretary, North of England 
Zoological Society, Zoological Gardens, Upton-upon- 
Chester. 


Effect of Floods in East Norfolk 

Mr. E. V. Newnuam, referring to his letter in 
Nature of August 6, states that the date of the 
severe gale mentioned by him should have been 
June 29, that is to say, it came nearly at spring: 
tide. Further, in line 3 of the penultimate paragraph 
of the letter, ‘sledge-covered’ shallows should be 
read ‘sedge-covered’ shallows. Mr. Newnham con- 
tinues: “I have not yet studied in detail the official 
statistics relating to the general character of the 
weather in the autumn and winter following a spring 
drought like that of 1938, but Dr. C. E. P. Brooks 
of the Meteorological Office is of the opinion that the 
statistics will show that more than the average degree 
of storminess over England is usual. It is to be 
hoped that those gales that blow from the north- 
west will not come at spring tides’’. 
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seronautical Development in Australia 

Iy pursuance of its policy of encouraging aero- 
nautical development in the Commonwealth, the 
Australian Giovernment announced some time ago 


chat it would assist in the initiation and maintenance 


fa chair 
amie lay between Sydney and Melbourne, with 
much to be said in favour of each. On the balance, 
+ has been decided that Sydney is the more appro- 
priate place, and steps will be taken at once to es- 
tablish a school. The Government will provide 
¢32,000 for capital expenditure and £3,000 per 
annum for maintenance. The Commonwealth 
Government has also decided to lend its support to 
the further development of meteorological science, 
heing led to this largely by the requirements of air- 
craft services, both military and civil. An associate 
professorship will be created in the University of 
Melbourne, the Government contributing £4,000 for 
xpenditure on equipment and £1,500 per annum for 


f aeronautics at one of the universities. 


maintenance. 


Engineering Public Relations 

TuE recently formed Engineering Public Relations 
Committee, supported by fourteen of the leading 
professional engineers’ institutions, has arranged for 
the delivery of a series of twelve lectures at the 
Mary Ward Settlement, Tavistock Place, W.C.1, on 
Tuesdays at 8 p.m., commencing on September 27. 
The first lecture is to be given by Lieut.-Colonel F. H. 
Budden, publie relations officer of the Committee, on 
The Engineer and the Community”; subsequent 
lectures will be given by other eminent engineers on 
their special subjects, emphasizing how engineers 
have contributed to the welfare of the community 
inthe past, how they are planning for present develop- 
ment, and what will be the effect of such development 
onsociety inthe future. Lectures 2-5 are specifically 
directed to the civil engineering of London, its roads, 
water-supply, buildings, and sanitation. The remain- 
ing lectures deal with the implications of this machine 
age; the mass-production of goods, generation of 
power, production of wealth, transport by road, rail, 
and air, and the effect of these and mechanical forms 
f entertainment on economic life. A syllabus of the 
lectures and tickets for the series (3s. 6d.) can be 
btained from the Mary Ward Settlement. 


Announcements 

Pror. C. O. E. BERGSTRAND, professor of astronomy 
in the University of Uppsala, has been elected 
correspondant for the Section of Astronomy of the 
Paris Academy of Sciences, in succession to Prof. L. 
Pieart, professor of astronomy in the University of 
who has 
member of the Academy. 


Bordeaux, been made a non-resident 


Dr. H. J. S. Sanp, head of the Department of 
Inorganic and Physical Chemistry at the Sir John 
Cass Technical Institute, London, E.C.3, is retiring 
at Christmas. Dr. E. de Barry Barnett, at present 
head of the Department of Organic and Applied 
Chemistry, has been appointed head of the combined 
chemistry departments as from January 1, 1939. 
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On the occasion of the centenary celebration of 


Dalhousie University, Halifax, Nova Scotia, the 
honorary degree of LL.D. will be bestowed on Lord 
Macmillan, Sir Walter Langdon-Brown and Prof. 
Ernest Barker. 


THE Bavarian Academy of Sciences has presented 
the silver medal Bene Merenti to the pharmacologist 
Dr. Ernst Frickhinger of Nérdlingen. 


A Dutcu Congress of public health will be held 
at Maestricht on September 15-17. Further informa- 
tion can be obtained from Prof. C. T. Van Oyen, 


Billstraat 166, Utrecht. 


THE twelfth Congress of Anzesthesia will be held in 
New York on October 16-20. Further information 
can be obtained from Dr. F. H. McMechan, 318 
Hotel Westlake, Rocking River, Ohio. 


THE 1938-39 session of the Royal Sanitary In- 
stitute courses of lectures will begin on Monday, 
September 19. The courses will be for sanitary 
inspectors, inspectors of meat and other foods, 
smoke inspectors, and will also deal with hygiene 
and sanitation in general and sanitary science applied 
to buildings and public works. Further information 
can be obtained from the Secretary, 90 Buckingham 
Palace Road, 8.W.1. 


Dr. I. SNAPPER, professor of medicine in the 
University of Amsterdam and director of the clinic 
of internal medicine at the Wilhelmina Hospital, has 
been appointed professor of medicine at the Peiping 
Union Medical College. 


AccoRDING to the central office of statistics of 
Poland, there has been a recent decline in the birth- 
rate of that country. During the first six months of 
1937 the births numbered 433,306 compared with 
454,437 in the corresponding period of 1936. During 
the same period of 1937 the number of deaths rose 
to 254,549 from 236,578 in the first half of 1936, so 
that the increases of population fell from 217,859 to 
178,757 or from 12-9 to 10-5 per 1,000 inhabit- 
ants. 


A LEVERHULME research grant has been awarded 
to Dr. G. E. Friend for an inquiry into gain and loss 
of weight of 5,000 boys in day and boarding schools 
as a possible manifestation of fatigue. 


THE Commission for the Special Areas has made a 
grant of £50,000 for the centenary appeal fund of the 
Cardiff Royal Infirmary for the purpose of recon- 
struction, on the condition that the infirmary shall 
join a regional scheme for the co-ordination of hospital 
facilities and services in the special area. 


Erratum. In Nature of August 13, p. 289, 
letter entitled ‘““Radio Fadeouts, Auroras and Mag- 
netic Storms”’, first paragraph, last line, for “January 
20-22 and January 24-26, 1937” read “January 


20-22 and January 24-26, 1938”. 
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intended for this or any other part of Nature. No notice is taken of anonymous communications. 


NOTES ON POINTS IN SOME OF THIS WEEK’S LETTERS APPEAR ON P. 483. 


CORRESPONDENTS ARE INVITED TO 


Superconductivity of Thin Films of Mercury 
SHALNIKOV! in a recent letter has reported some 
results on the supereconductivity of lead and tin 
films prepared by evaporative deposition. We have 
recently obtained some measurements on the super- 
conductivity of mercury films which were prepared 


ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS, 


The accompanying figure illustrates the c-pendence 
of this ‘onset’ field upon temperature for thre 
different films with thicknesses as shown. The field 
changes by a factor of more than fifteen as we pas 
from the thinnest to the thickest film. For com. 
parison, the critical field for bulk mercury js ap- 

pended ; it coincides satisfactorily 
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with the critical field for the fily 
9-12 x 10°* cm. thick. But i 
must be pointed out that even for 
this thick film considerably greater 
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fields are needed to restore the rp. 
sistance completely, whereas for the 
bulk metal the transition is sharp, 

Shalnikov gives details of the de. 
struction of superconductivity by 
large currents. We have not in. 





vestigated the effect of high current 
density on the films because of the 
difficulty of correcting for the tem- 
4 perature gradient through the glass 
surface arising from the power dissi- 
pated in the film. This may give 
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rise to large temperature differ 
ences: for example, assuming a 
current of 60 ma. traverses a film 
0-5 cm. broad deposited on a pyrex 
surface 0-1 cm. thick, we find thata 
temperature difference could exist 











3-4 3-6 3-3 
Temperature (°K.) of film corrected for gradient through pyrex substrate 


by a technique developed by Lovell and one of us*. 
A long series of preliminary investigations showed 
that films deposited at 64° K. and annealed at 90° K. 
were practically uniform and coherent if more than 
400 A. in thickness. Their resistivity also closely 
approached that of the bulk metal. So far, therefore, 
we have confined our measurements of supercon- 
ductivity to annealed films exceeding the above 
thickness. 

In agreement with Shalnikov’s results for annealed 
lead and tin, we find that their transition temperature 
in zero magnetic field (4-14° K.) closely approximates 
to that of the bulk metal (4-17° K.). We attribute 
no significance to this small consistent difference of 
0-03° K., since the films are deposited on one side 
of a pyrex wall which is cooled on the other side by 
liquid helium, and temperatures are estimated from 
the vapour pressure of the helium bath. A tem- 
perature difference of this order can easily arise from 
absorption of heat radiation on the outer face of the 
pyrex. 

We find, also in agreement with Shalnikov, that 
the films show very high magnetic threshold fields. 
If the field is applied parallel to the plane of the 
film, complete restoration of resistance takes place 
over a considerable range of magnetic field, but_the 
first onset of resistance is quite sharp. 


of nearly 0-9° C. per ohm of a square 
patch. (Thermal conductivity of 
pyrex extrapolated from Stephens’ 
results*.) Shalnikov does not men- 
tion the magnitude of the correction made for this effect. 
It might be very large for the thinnest films, at any rate 
when the current is being reduced to give the transi- 
tion from the normal to the superconducting state. 

At first sight it appears that, since no power is 
dissipated in a superconducting film, there should be 
no heating effect at any currents when the film is 
cooled with no current flowing. But the possibility 
still exists that some section of the film, say, in the 
neighbourhood of the current leads, may be non- 
superconducting. Heat will be developed here and 
will spread by conduction so that successive sections 
of the film show normal resistance, and the process 
will be cumulative. Thus we feel that the interpreta- 
tion of Shalnikov’s results for the critical current 
should be accepted with some reserve. 

E. T. 8S. APPLEYARD. 
H. H. Wills Physics Laboratory, 
Bristol. 


4-0 4-2 


A. D. MISENER. 
[ Royal Society Mond Laboratory, 
Cambridge. 
July 25. 


* Shalnikov, NATURE, 142, 74 (1938). 

* Lovell, Proc. Roy. Soc., A, 157, 311 (1936); Appleyard, Proc. Phys 
Soc., 49, 118 (1937), Extra Part. 

* Stephens, Phil. Mag., 14, 912 (1932). 
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Transfer Effect in Liquid Helium II 


We have recently reported on observations of a 
transfer’ of liquid helium Il on glass’. Since then 
great number of various experiments on this effect 
have been carried out, and, as the observed phenomena 
vem not only of interest in respect to theory but also 
n their influence on experimental conditions*, a short 
qummary of the more important results follows. 

The rate of transfer depends only on temperature 
and is practically independent of the difference in 
height between two levels (except if the higher level 
; very near—I1-5 em. or less—the top of the barrier). 
This shows that although such a difference in height 
ives rise to a transfer, the gravity is not the driving 
foree. We conclude, therefore, that the rate of transfer 
; a characteristic quantity which only depends on 
the thermal state of liquid helium IL. 





yio*cm/sec. 
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0 , 3°K,. 
*) Keesom and Keesom, Physica, 2, 557 (1935). 
Although a higher rate of transfer per unit 


surface was observed on drawn copper wires, the 
rate on polished copper was found to be exactly the 
same as on glass. We attribute the high rate on 
drawn wires to the influence of surface inhomo- 
geneities, and conclude that the rate of transfer is not 
influenced by the underlying material. 

The transfer between two levels is limited by the 
narrowest part of the connecting surface above the 
higher level. A constriction below the higher level 
does not restrict the flow, as at places below the higher 
level drops of free liquid can be formed. 

The thickness of the helium film in which the 
transfer takes place was determined directly by the 
amount of liquid deposited on a known surface. It 
was found to be about 5 x 10-* cm. thick and seemed 
not to change in order of magnitude between 2-1° 
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and 1-5° K. Above the A point it was not more than 
10-7 em. thick. 

Experiments on the heat transport through the 
film showed that less than three per cent of the trans- 
ported heat was due to ‘conduction’ in the film, and 
that the whole heat transport could be accounted for 
by the transfer effect, that is, by actual flow of helium 
along the surface in the direction towards higher 
temperature. This means that the high amount 
which evaporates from vessels containing liquid 
helium IT is not due to heat conducted through the 
film into the vessel as was suggested by Kikoin and 
Lasarew’, but is due to helium being transferred along 
the walls of the connecting tube out of the vessel. 
This explanation agrees well with an assumption of 
Rollin and Simon‘, 

A discussion of these phenomena in respect to the 
various theories of the properties of helium II has 
to be left to a detailed report. It is evident that our 
observation of an actual transport of mass in the 
film lends weight to the suggestion® that the high 
heat conductivity of the free liquid is also due to 
a similar process. Such a heat transport would depend 
on the transported mass and on the specific heat. 
Assuming that the amount transported in the free 
liquid is proportional to the rate of transfer observed 
in our experiments, we arrive for the heat transport 
as a function of temperature at a curve with a 
maximum at 2° K. (see accompanying figure). It 
must be added that such a picture has, of course, 
to be considered as a first approximation only. 

J. G. Daunt. 
K. MENDELSSOHN. 

Clarendon Laboratory, 

Oxford. 
July 29. 


* Daunt and Mendelssohn, NATURE, 141, 911 (1938). 

* Burton, NATURE, 142, 72 (1938). Giauque, Stout and Bariau, Phys. 
Rev., 54, 147 (1938). 

* Kikoin and Lasarew, NATURE, 141, 912 (1938). 

* Rollin and Simon, to be published shortly. 

* Kapitza, NaTuRE, 141, 74 (1938). Keesom, 
Physica, 5, 281 (1938). 


Keesom and Saris, 


Search for Exchange Phenomena in Cosmic Rays 


ACCORDING to the exchange theory’ *, a collision 
between a sufficiently swift free proton (or neutron) 
and a nuclear neutron (or proton) may result in a 
reciprocal transformation of the colliding particles 
into each other. A radiation consisting of protons 
of very high energy should therefore behave 
as if its particles alternately lost and récovered 
their ionizing faculty. The mean distance separating 
such successive events, calculated on non-relativistic 
theory, should be equal to about 2 cm. in lead and 
should be some five times longer if relativity is taken 
into account. 

Jacobsen and, independently, Clay? have tried to 
discover an exchange effect of this type in the 
penetrating component of cosmic rays. Double and 
triple coincidences were compared between counters 
(1, 2) and (1, 2, 3), all counters being disposed, with 
their axes parallel and horizontal, in a vertical plane 
and the pairs (1, 2) and (2, 3) being separated by 
10 cm. of lead. If a proton goes into a neutron in 
the upper part and this neutron goes into a proton 
in the lower part, then there should be more co- 
incidences (1, 2) than (1, 2, 3). After subtraction of 
accidental coincidences, however, the two series gave 
identical results. 
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Although it is practically certain that the protons 
can constitute only a small fraction of the penetrating 
cosmic particles, we thought that the repetition of 
this experiment, in an improved form, may present 
some interest. On one hand, it may lead to the 
appreciation of an upper limit of the relative number 
of protons in cosmic rays. On the other hand, the 
properties of the heavy electron being very little 
known, one cannot exclude a priori the existence of 
an exchange effect exhibited by the new particles, of 
the type described above. 


Ban 











nae 


We have used five counters as shown in the 
accompanying figure, having an effective area of 
about 100 cm.*. The uppermost pair (1,2) was 
separated by 35 cm. air, the pairs (2,3) and (3, 4) 
by 30 cm. lead and 5 cm. air and the pair (4, 5) by 
7 cm. air. The experiment consisted in comparing 
quadruple coincidences of the set (1, 2, 4, 5) with 
those of the set (1, 3, 4,5). The first case corresponds 
to the case (1, 2) of Jacobsen’s experiment and the 
second case to the arrangement (1, 2, 3). We have 
preferred to count in both cases coincidences of equal 
multiplicity, instead of comparing double to triple 
coincidences. The pair (4,5) has been added, in 
order to select only those particles travelling in a 
nearly vertical direction, because some previous 
experiments have shown that, owing to the scattering 
and showers taking place in lead, there may be 
particles coming obliquely through the counters 2 
and 4, but not through the counter 3. 

In order to reduce statistical errors, the sets (1, 2, 
4, 5) and (1, 3, 4, 5) were connected simultaneously 
to two separate amplifiers A, and A, and counting 
was made in alternating series in which the roles of 
A, and A, were interchanged. The figures given below 
represent, for each set, the average value of the 
numbers of coincidences obtained with the two 
amplifiers (which were very nearly equal) : 


Set (1, 2, 4, 5) 3-44 + 0-2 hour 
Set (1, 3, 4, 5) 3-53 + 0-2 hour 


We can conclude from this experiment that if the 
particles constituting the bulk of the penetrating 
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component give rise to any exchange effect, the 
mean free path in lead for this effect is much longer 
than 30 cm. On the other hand, taking int. account 
the statistical error of the ratio of the two figures 
which is certainly less, owing to the sim Itaneous 
counting, than the error of each series, tha: is, thay 
5-7 per cent, and assuming the mean free longth fop 


the exchange proton-neutron to be as large as 10 em 
we calculate that the relative number o! protons 
present in cosmic penetrating radiation must jg. 


smaller than 0-2. 
Z. WaSIuTYNsxa. 
L. WERTEN STEN. 
Mirostaw Kernbaum Radiological Laborato 
Warsaw Society of Sciences and Letters, 
Warsaw. 
July 20. 


* Bethe and Bacher, Rev. Mod. Phys., 8, 122 (1936). 
* Bhabha, NaTURE, 139, 1021 (1937). 


The Adsorption of Deuterium on some Promoted 
Molybdenum Oxides 


SoME very interesting results have been obtained 
during the course of an investigation into the 
adsorption of deuterium and hydrogen on surfaces of 
zine-, nickel-, and cobalt-molybdenum oxides 

With all three adsorbents, pronounced Van der 
Waals’ adsorption occurred at 77° K., deuterium 
being adsorbed to a greater extent than hydrogen. 
These results are in accordance with the work of 
Taylor and Smith’, who deduced a 2-9 per cent increase 
in the adsorption of deuterium over that of hydrogen 
on zine oxide at 80° K. Taylor explained this increase 
in adsorption by the greater ease of condensation 
of the deuterium. 

The low-temperature heats of adsorption for 
deuterium on the three mixed oxides were found in 
every case to be some 600 cal. lower than those for 
hydrogen. These values were determined from the 
low-temperature isotherms. 

Differences were also found between the adsorption 
of the two isotopes in the region of activated adsorp- 
tion (184-444° C.). At 218° C. the rate of adsorption 
of deuterium was lower than that of hydrogen for 
all three adsorbents. Before studying the adsorption 
of deuterium, it was proved essential first to flush 
out the adsorbent with deuterium at a high tempera- 
ture (c. 400° C.). If this treatment was omitted, that is, 
if adsorption experiments with deuterium were carried 
out immediately after experiments with hydrogen, it 
was found that the measured adsorption of deuterium 
was the same as that of hydrogen. The object of this 
preliminary treatment was the displacement of residual 
hydrogen from the surface, this hydrogen not being 
removable by evacuation. It has been demonstrated 
that if this procedure is not undertaken, erroneous 
results are obtained due to the HD reaction occurring 
at the surface. These results therefore strengthen 
Maxted and Moon’s criticism* of Taylor and Pace’s 
results’. 

The results obtained for zinc- and _ cobalt- 
molybdenum oxides were very similar, and each 
exhibited the ‘inversion’ found by Klar‘, and also 
by Beebe and co-workers’. Below about 300° C., 
deuterium was adsorbed to a smaller extent than 
hydrogen, whilst above this temperature the adsorp- 
tion of deuterium was greater than that of hydrogen. 

With the highly active nickel-molybdenum oxide, 
however, the activated adsorption of deuterium 
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never exceeded that of hydrogen. The rates of 
adsorption were slightly lower in every case, but, 
pove 218° C. after a period of two or three hours, 
the rates became identical. Apparently the factors 
nfluenciNg the adsorption differences of the hydrogen 
sotopes are: (I) surface area of the adsorbent for 
van der Waals’ adsorption, and (2) the chemical 
nstitution of the adsorbent in the case of activated 
adsorption , ‘ . 
The high-temperature heats of adsorption for 
hydrogen on zine-molybdenum oxide,  cobalt- 
slybdenum oxide and nickel-molybdenum oxide 
were 21,400, 31,400 and 21,600 cal. respectively, 
mpared with the corresponding values of 30,100, 
4200 and 31,125 cal. for deuterium. These values 
vere calculated from the adsorption isotherms at 
wy C. and 444° C. Differences in activation energy 
we also been found. 

These results are to be published in greater detail 
the near future. 

J. H. Hupson. 
LC.1. (Fertilizer and G. OGDEN. 
Synthetic Products), Ltd., 
 Billingham-on-Tees. 
Aug. 17. 


faylor and Smith, J. Amer. Chem. Soc., @0, 367 (1938). 

Maxted and Moon, J. Chem. Soc., 1542 (October 1936) 

taylor and Pace, J. Chem. Phys., 2, 578 (1934). 

‘Klar, Naturwiss., 22, 822 (1934); Z. phys. Chem., 27, B, 319 (1935); 


174, A, 1-14 (1935) 
Beebe et al., J. Amer, Chem. Soc., 57, 2527-32 (1935); 58, 1703-6 
1936 


Raman Spectra of Compounds with Three Benzene 
Rings 

Iv this investigation we have succeeded for the 
first time in obtaining the Raman spectra of o-dipheny] 
benzene and m-diphenyl benzene. We have studied 
these compounds with the view of obtaining some 
vidence about the nature and symmetry of their 
benzene rings and also to record their Raman lines 
and to assign their frequencies correctly. These 
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a,0-DIPHENYL BENZENE; 6, m-DIPHENYL BENZENE 

two substances are solid at the ordinary temperature 
and they present the difficulty of showing such power- 
ful fluorescence under the total radiation of the 
mercury arc that the Raman lines are almost all 
completely masked, leaving scarcely any trace of such 
lmes on the plate. Using these substances in the 
molten state and taking other great precautions, we 
have been able to suppress, as the accompanying 
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photographs show, a good deal of the continuous 
fluorescent background, which was found to be even 
more marked in the case of m-diphenyl benzene. 

O-diphenyl benzene has yielded 33 new lines not 
recorded before, at frequencies 3196, 3059, 1608, 1595, 
1577, 1503, 1471, 1430, 1288, 1247, 1180, 1158, 1059, 
1032, 1005, 993, 874, 839, 774, 744, 708, 708, 615(br.), 
558, 521, 501(7), 406, 359, 319, 253, 238(br.), 144(br), 
112(br) and 73(br) cm.-'. 

In addition to these frequencies, o-diphenyl benzene 
shows on our plates seven anti-Stokes lines not 
recorded before, at frequencies 993, 708, 615, 406, 
359, 238 and 144 ecm.-!. 

M-diphenyl benzene, in spite of very marked 
fluorescence observed on the plates, has also yielded 
27 new lines not recorded before. The frequency 
shifts observed in this case are: 3062, 1607, 1597, 
1566, 1494, 1453, 1403, 1345, 1309, 1279, 1241(br), 
1153, 1098, 1039, 1000, 964, 901, 838, 801, 766, 707, 
611, 406, 275(diff.), 238(diff.), 151(diff. and br.) and 
80(diff. and br.) cm.-'. 

Further investigation is proceeding on these very 
interesting results, and we hope to give all the 
details and discussions in a paper which we are 
offering for publication very soon. 

S. K. McKxergst. 

Agra College. 

July 8. 


Electrolytic ‘Polishing’ of Zinc 

P. A. Jacquet has described a process whereby 
‘polished’ copper surfaces, resembling in smoothness 
and brightness those yielded by ordinary mechanical 
polishing, could be obtained by anodic treatment in 
a suitabie electrolyte, under prescribed conditions 
of current and E.M.F.1. He has since extended his 
method to lead and tin* and to aluminium’, and the 
same principle has been applied to the polishing of 
nickel‘, but no work appears to have been published 
on the electrolytic ‘polishing’ of zinc. 

Recently, in the course of an investigation on the 
oxidation of zine sheet, we have sought a method of 
preparation which would avoid production of a 
flowed or disturbed surface layer such as results 
from mechanical polishing, and at the same time be 
free from possible objections of chemical etching, 
notably the risk of traces of reagent remaining in 
crevices produced by the etching process itself. 

Employing a similar electrical circuit to that used in 
the earlier work, we have obtained quite smooth and 
bright surfaces from the following procedure. The 
specimen receives a preliminary abrasion with emery 
paper followed by de-greasing in benzene or other 
suitable solvent. It is then made the anode (a strip 
of copper serving as cathode) in an electrolyte 
consisting of a 25 per cent solution of potassium 
hydroxide ; this is used at room temperature, and 
is agitated by the passage of a stream of air or 
nitrogen as an alternative to the rotating anode 
recommended by Jacquet. Electrical relationships 
(E.M.F./current-density) are shown in the accompany- 
ing graphs for electrode distances of 2-5 mm. and 
15 mm. respectively. The shape of the curve is 
similar to the typical curve established by Jacquet 
for other metals and electrolytes. ‘Polishing’ occurs 
characteristically, without evolution of gas, in the 
range represented by the nearly horizontal portion of 
the curve, that is, at a current density of approxi- 
mately 16 amp./dm.*, the effective E.M.F. being 
spread over a wider range at the shorter distance. 
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At lower and higher E.M.F. values, etching or roughen- 
ing of the specimen takes place, with gas evolution, 
but at still higher values (beyond the point P) the 
phenomenon of ‘polishing’ (now accompanied by gas 
evolution) reappears. For specimens previously 
abraded with fine emery paper (finishing with 
Hubert 0000) as in our experiments, 15 minutes at 
6 volts suffices for the electrolytic treatment ; coarser 
initial surfaces can, however, be satisfactorily dealt 
with in appropriately longer times. 





[ Electrodes 2:Smmm epert: | 








it it 





li 
3 S 
Voltage 





| Electrodes 1S mn sport | 





1 





| 
s 


+— 
Vo rage 


We have followed Jacquet in the use of the term 
‘polishing’; neither of the alternatives that have 
been proposed (‘brightening’ and ‘smoothing’) is 
adequate, since each refers to one component only 
of the process actually involved. 

W. H. J. Vernon. 
E. G. Stroup. 


Chemical Research Laboratory, 
Teddington, Middlesex. 
Aug. 10. 
* NATURE, 135, 1076 (1935). 
* Bull. Soe. chim., 3, 705 (1936). 
*C.R., 205, 1232 (1937). See also Trans. Electrochem. Soc., 68, 629 
(1936); J. Electrodep. Tech. Soc., First Internat. Conf., 1937. 
* Elektrokemiska Aktiebolaget, German Pat., 645, 979 (June 9, 1937). 


Melting Point of High-Purity Silicon 


Hoffmann and Schulze' have recently determined 
the melting point of high-purity silicon (99-89 per 
cent) and of commercial silicon (98 per cent), and 
give the values 1,411° + 2°C. and 1,409° + 2°C. 
respectively. 

When high-purity silicon was first prepared at the 
National Physical Laboratory by Tucker’, I deter- 
mined the melting point of a very pure sample, but 
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the results were not published. In comparison with 
the above, the data I obtained are of considerable 
interest. 

The silicon, in granular form, was packed tightly 
in a silica pot, the top of which was sealed, with , 
silica thermocouple sheath passing through to 4 
depth of about a quarter of the height from the 
bottom of the pot. The temperatures of melting 
and of freezing were measured by means of a ¢ajj. 
brated 5/20 rhodium-platinum thermocouple. 

The results obtained were as follows : 


Temperature in 
microvolts 

Cooling S680 
Heating 8685 
Cooling S681 
Heating 8683 
Mean value S682 1415 ¢ 
The analysis of the silicon after the above experiment 
had been carried out is given below and was the 
same as that of the original batch of material. 


Insoluble 0-01 per cent 
Al 0-02 
Fe 0-02 
Ca 0-02 


Silicon (by difference) 99-93 


The melting point of silicon of purity 99-93 per 
cent is therefore given as 1,415° + 2°C. 

The silicon used by Hoffmann and Schulze was 
slightly less pure (99-89 per cent) and it would 
therefore be expected that the melting point of that 
sample, namely, 1,411° + 2°C., should be a litt 
lower than that described above. 

M. L. V. GAyYLer 

Metallurgy Department, 

National Physical Laboratory, 
Teddington, 
Middlesex. 


' Phys. Z., 38 (22), 901 (1937) 
* J. Iron and Steel Inat., 115, 412 (1927). 


Photochemical Equivalent in Optical Sensitizing 


In a communication to NATURE! entitled ‘“Mechan- 
ism of Optical Sensitizing of Silver Halides by Dyes”, 
we described briefly some experimental results show- 
ing that sensitizing dyes adsorbed to silver halides 
produce by absorption of light in their own absorption 
bands decomposition of the silver halide into metallic 
silver and free halogen. In the presence of adequate 
halogen acceptors, the dye remains chemically 
unchanged. 

The mechanism of the energy transfer in this 
process has not yet been explained adequately. 
G. Scheibe*, following the suggestions of Gaffron, 
Weiss and others, has applied the idea of quantum 
summation to dye sensitizing of photographic plates. 
According to this, large polymeric aggregates of dye 
molecules may absorb several quanta simultaneously 
and, in some unexplained fashion, integrate smaller 
quanta to form larger ones. In some such manner 
it is suggested that a quantum large enough to 
decompose silver halide is obtained from smaller 
quanta absorbed by the dye. 

There are a number of reasons from photographic 
observations and theory which argue against this, 
but it is evident that a primary experimental datum 
is the photochemical equivalent. In continuing under 
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improved conditions the experiments referred to 
» our letter, we have been able to show with both 
ervthrosine, an acid dye, and with polymethine 
jeyanine) basic dyes, that the values for the photo- 
chemical equivalent cluster closely around unity. 
That is to say, for each quantum of light absorbed 
ver dye molecule, one atom of silver is produced, in 
ny event in the initial high-efficiency region of the 
,dsorption’. This result shows that Scheibe’s hypo- 
thesis iS unnecessary, as an explanation of the 
nergetics, and, for the region studied, is incorrect. 

S. E. SHEPPARD. 

R. H. LAMBERT. 

R. D. WALKER. 












Research Laboratories, 
Eastman Kodak Company, 


Rochester, N.Y. 
Aug. 8. 
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Diffusion in Non-Ideal Media 


Ix 1934', it was suggested that the high temperature 
coefficients frequently found for diffusion processes 

biological systems were a simple and necessary 

neomitant of the high potential energy barriers 
which prevent free diffusion in such systems. It has 
now been found that the underlying theory can be 

t into a useful quantitative form. 

In an ideal diffusion medium, diffusion is a con- 
tinuous process, and its rate is defined by the classical 












equation 





(1) 





Dmt = constant, 






where D is the diffusion constant and m is the mass 

f the diffusing molecules. In real liquids and solids, 
liffusion is retarded by potential energy barriers ; 
hence of the total number of molecules in a system, 
nly those are free to diffuse which have kinetic 
nergy sufficient to permit passage through the 
potential energy barriers. Hence diffusion alternates 
with periods of vibration about a mean position. 

If the simplest possible assumptions are made about 
such a system, that is, that the potential barriers 
surrounding the molecules concerned are uniform 
and do not vary with time, and that all molecules 
having sufficient energy to diffuse through the 
potential energy barriers have in fact an equal chance 
of doing so, then it is easy to prove the following 
relationships, (2) for molecules diffusing in a con- 
centration gradient, (3) for ions diffusing in a potential 
gradient : 
















DmiQn A 
IQ”, B, 


where n (T 10)/10, T' is the absolute tempera. 
ture, / is the mobility of the ions, and Q, is the 
ratio of the rates of the diffusion process concerned 
at the temperatures 7’ and (7' + 10). A and B are 
constants independent of the diffusing species, but 
varying with temperature and with the nature of the 
diffusion medium. These equations are reasonably 
satisfactory over a wide range of conditions. 

Another method of verifying equation (3) is to use it 
for the calculation of liquid junction potentials. If the 
equation is correct, B/Q® can be substituted for 1. 
If this is carried out in Henderson’s procedure, it is 
found that liquid junction potentials can be calculated 
if the activities and the Q,.'s of the mobilities of the 
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ions are known. The difference between the calcu- 
lated and the observed potentials is of the order of 
0-2 millivolts ; this is considerably better agreement 
than is obtained by calculating directly from the 
mobilities. There is no theoretical reason why the 
calculation based on Q,, should be more accurate 
than that based on mobility ; the advantage probably 
arises from the fact that in the measurement of Qj 
systematic errors tend to cancel out. 

Equations (2) and (3) can be applied to biological 
systems, for the elucidation of membrane structure. 
If a membrane behaves as a homogeneous structure 
towards penetrating molecules, equations similar to 
(2) and (3) hold. It is found that red blood cell 
membranes are far from homogeneous, whereas 
Arbacia egg membranes are probably homogeneous. 

Experiments are now being made to obtain similar 
information for nerve and muscle cells. 

J. F. DANTELLI. 
Department of Physiology and Biochemistry, 
University College, London, W.C.1. 
July 26. 
Physiol., 5, 502 (1934). 


' Danielli and Davson, J. Cell. Comp 


Isolation of Progesterone and Allopregnanolone from 
the Adrenal 


THE presence in the adrenal gland of material 
possessing progestational activity was reported by 
Engelhart', who obtained lipoid extracts which pro- 
duced cestrous and progestational effects in the uterus 
of the immature rabbit. Callow and Parkes* con- 
firmed these findings, and showed that a fractionation 
of the active materials was possible by the method 
of Allen and Meyer*. They suggested, in view of 
the structure of the substances already isolated from 
the adrenal cortex, that the material responsible for 
the progestational activity might be progesterone or 
a closely allied compound. 

Using pentane-soluble material kindly supplied by 
N. V. Organon Oss, prepared by extracting ox 
adrenals by the modified method of Swingle and 
Pfiffner*, followed by distribution of the crude extract 
between pentane and 30 per cent alcohol, we have 
each succeeded independently in isolating pro- 
gesterone (m.p. 121°) and allopregnanol(3)-one(20) 
(m.p. 198—200° cor.). The latter, which is without 
obvious biological activity, occurred in the greater 
amounts. Bioassays carried on throughout the work 
by one of us (D. B.), with the kind co-operation of 
Dr. A. S. Parkes, suggest that much, if not all, 
the activity can be accounted for by the progesterone 
content. 

Experimental details of the methods used by each 
of us for the isolation of these compounds will be 
published independently in full detail shortly. 

D. BEALL. 
(Beit Memorial Fellow.) 
British Postgraduate Medical School, 
London. 
T. REICHSTEIN. 
Chemisches Institut, 
Eidg. Tech. Hochschule, 
Ziirich. 
Aug. 3. 
’ Engelhart, E., Alin. Wochr., 9, 2114 (1930). 
* Callow, R. K., Parkes, A. 8., J. Physiol., 87, 28P (1936). 
* Allen, W. M., Meyer, R. K., Amer. J. Physiol., 106, 55 (1933). 


‘ Pfiffner, J. J., Vars, H. M., Taylor, A. R., J. Biol. Chem., 106, 625 
(1934). 
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Changes in the Lymph Glands of Tumour-Bearing 
Mice 


DURING experiments in this Institute as previously 
described!,*.*, a spindle-celled sarcoma (Mal. sarcoma 1) 
was obtained in a mouse after 133 days’ treatment 
with a carcinogenic compound. Mice bearing grafted 
generations of this tumour showed blood changes to 
accompany the growth of the grafts, and on five 
occasions cell-free filtrates giving rise to sarcomas 
resembling the parent tumour were obtained and 
grafted for many generations. In the 122nd genera- 
tion of the original sarcoma, a cell-free filtrate of this 
tumour, together with blood from the mouse bearing 
the grafted generation, was introduced into an 
irradiated mouse, which produced a sarcoma (Mal. 
Fil. 6) at the site of inoculation. This tumour and 
its descendants have provided the material for the 
experiments to be described. 

Mice bearing these tumours show the following 
changes : 

(1) In many, the lymphoid tissue becomes in- 
volved in a widespread neoplastic change affecting 
the glands of axille, groin, lumbar and mesenteric 
regions. The degree of involvement shows no relation 
to the proximity of the grafted tumour. Microscopic 
examination of the glands shows four conditions, 
namely : 

(a) The gland may differ little if at all from 
normal. 

(6) Changes similar to those seen in mice after 
X-radiation, or during induction of a sarcoma by a 
chemical agent *.5. 

(c) The lymphoid tissue is more or less wholly 
replaced by spindle-cells similar to those of the 
tumour grafts. In these cases, such glands may or 
may not show enlargement. Minute and remote 
glands giving no macroscopic evidence of change may 
be composed of tumour cells. Comparison of sections 
suggest that this change begins at the periphery, for 
the medulla may be entirely surrounded by a band 
of large, pale cells which extend down the trabeculz 
in close masses. The appearances 
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growth on transplantation does not seem to depend 
on previous sarcomatous changes as described under 
l(c). It might be suggested that the process of trang. 
plantation per se encourages growth*. The rapidity 
of changes involved is remarkable—a lymph glang 
transferred from mouse A to mouse B 
after grafting the sarcoma in A has lx 
fifteen days later to have produced a tumour histo. 
logically similar to the parent graft in A. Normal 
mice grafted with normal glands have not developed 
tumours. 

Similar results have also been obtained with the 
mouse sarcoma S 37. 

The factors concerned in these changes in lymph 
glands are under investigation here, and quantitative 
estimations of iron in such glands are being carried 
out by Mr. Warren. The metabolism of lymph 
glands is being examined by Mrs. Boyland. 

These inquiries have been assisted by grants from 
the International Cancer Research Foundation, the 
British Empire Cancer Campaign, and the Finney- 
Howell Research Foundation. : 
DoroTHy Parsons 


live days 
n found 


Research Institute, 
The Royal Cancer Hospital (Free), 

Fulham Road, 8.W.3. 

July 28. 
' Cook, J. W., J. Chem. Soe., 3277 (1931). 
* Cook, J. W., and Burrows, H., Amer. J. Cancer, 27, 267 
* Parsons, L. D., J. Path. and Bact., 4, 46 (1935). 
* Mayneord, W. V., and Parsons, L. D., ibid., 45, 35 (1937 
* Clarkson, J. R., Mayneord, W. V., and Parsons, L. D., ibid., #, 
221 (1938). 

* Fischer. A., Amer. J. Cancer, 31, 1 (1937). 
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Assay of Thyrotropic Hormone 
THE thyroid gland of the grass snake (T'ropidonotus 
natriz) is readily affected by subcutaneous injections 
of small amounts of thyrotropic hormone, showing 
hyperplasia and a strong colloid loss. As it presents 
a very constant histological picture under conditions 





do not suggest the spread of these 
cells from a metastatic focus. They 
seem rather compatible with some 
further development of process (5). 
The simultaneous changes in glands 
on both sides of the body are diffi- 
cult to explain by any process of 
metastasis. 

(d) The normal lymphoid cells 
appear to undergo hyperplasia with 
enlargement of the glands, suggest - 
ing a lymphosarcomatous change 
difficult to explain. 

(2) Subcutaneous injections of 
blood from these mice produce sar- 
comas—one of which is now in its 











sixth grafted generation. 

(3) Portions of glands, or whole 
glands from mice bearing grafted 
generations of Mal. Fil. 6 and 
other tumours similarly obtained, 
when grafted into mice, induce tumours at site 
of inoculation—which sarcomas have been propa- 
gated by grafting. In selecting glands for trans- 
plantation those appearing to be enlarged were 
avoided, and, where microscopic examination was 
made of other halves of glands grafted, many of these 
appeared normal. Hence the capacity for neoplastic 


THYROID OF CONTROL NON-HIBERNATING SNAKE (@), AND OF A 
SIMILAR SNAKE INJECTED WITH THYROTROPIC HORMONE (b). 


where the thyroids of animals such as rats and 
guinea pigs often show considerable histological 
variation, this is suggested as a possible means of 


assay of thyrotropic hormone. Although effective at 
temperatures so low as 13°C., thyrotropic hormone 
reacts more strongly at 24°C. Grass snakes are 
inexpensive and easily handled in a laboratory. 
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The accompanying photomicrographs show the 
thyroid of a control non-hibernating snake kept at 
94°C. (a) and the gland of a snake, kept under 
.imilar conditions, which had been twice injected 
with half a unit of thyrotropic hormone at 24-hour 
ntervals, and killed twenty-four hours after the 
final injection (0). 
E. M. Mason. 
Rowett Research Institute, 
Aberdeen. 
July 25. 


Cholinesterase at the End-Plates of Voluntary Muscle 
after Nerve Degeneration 


Tue concentration of cholinesterase is increased in 
voluntary muscle of guinea pigs after nerve de- 
generation'. It has been suggested? that this 
increase results from the considerably decreased 
volume (V) of muscle fibres. The number of fibres 
and end-plates remains constant, at least during 
the period examined (five weeks). Whilst the volume 
of muscle fibres decreases, the unchanged volume of 
end-plates becomes relatively more important. Due 
to the high concentration of the enzyme at the end- 
plates a change in the relation: V end-plates/V 
muscle fibres in favour of V end-plates must produce 
an increase of the enzyme concentration of the whole 
muscle as taken for the determinations. 

We have measured the relation between the volume 
of normal and denervated muscle fibres and deter- 
mined at the same time the concentration of the 
enzyme. Two weeks after cutting the sciatic nerve 
of guinea pigs, the increase of the concentration of 
cholinesterase is approximately inversely propor- 
tional to the decrease of volume of the denervated 
muscle fibre. This indicates that the concentration 
of enzyme at the end-plates at this time is nearly 
unchanged. Four to five weeks after denervation, the 
diminution of volume of the denervated muscle fibre 
is more important than the increase of the enzyme 
concentration. The concentration at the end-plates 
at this date seems to be a little smaller than in 
normal end-plates. But even then there is still a 
very high concentration. 

In the peripheral part of the cut sciatic the con- 
centration of cholinesterase after two weeks is 
decreased (about 30 per cent), whereas in the neuroma 
formed at the central end of the cut sciatic the 
concentration increases to a value which is twice as 
high as in the normal nerve*. The endings of the 
nerve fibres in muscle at this date have disappeared. 
These experiments provide evidence that the enzyme 
is localized at a high concentration in the end- 
plates of muscle and not in the endings of the nerve 
fibres. 

This work has been made possible by a grant of the 
Ella Sachs-Plotz Foundation. 


R. CovuTEeaux. 
D. NACHMANSOHN. 


Laboratoire de Biologie expérimentale et 
Laboratoire de Physiologie générale de la 
Sorbonne, Paris. 
Aug. 4. 


‘ Marnay, A., and Nachmansohn, D., C.R. Soc. Biol., 126, 785 (1937). 
*Nachmansohn, D., C.R. Soe. Biol., 128, 599 (1938). 
Nachmansohn, D., not yet published. 
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Vernalization of Excised Embryos 

In a previous letter’ attention was directed to the 
fact that the process of vernalization could be carried 
out successfully on excised embryos of winter rye, 
var. Petkus (fuller information has been published 
elsewhere*). The embryos in the case referred to 
were removed from grains previously soaked for 
5 hr. in a sterilizing solution and were kept on an agar 
medium containing nutrient salts and glucose. 

More recent work has shown that, even during 
the first few hours after soaking, far-reaching changes 
occur in the grain, leading to exchanges between 


PLANTS GROWN FROM EXCISED EMBRYOS 
KEPT AT 1° C. FOR SIX WEEKS ON NUTRIENT AGAR 
WITHOUT CARBOHYDRATE. 
PLANTS GROWN FROM SIMILAR EMBRYOS 
TREATED IN THE SAME WAY, BUT ON NUTRIENT AGAR 
CONTAINING 3 PER CENT SUCROSE. 


ABOVE : 


BELOow : 


aleurone layer, endosperm and embryo, resulting in 
large variations in growth of roots and coleoptile. 
The experiment here reported investigates the possible 
role of such exchanges by utilizing embryos excised 
from the dry grain. Such exchanges were found to be 
inoperative in vernalization. On the other hand, the 
presence of carbohydrate supply (3 per cent sucrose) 
has been found to be essential. 

In the accompanying photographs, plants are 
shown grown from excised embryos removed after 
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different periods of soaking, one set placed on agar 
and nutrient salts only, the other set receiving 3 per 
cent sucrose in addition. All were kept at 1° C. for 
six weeks, at the end of which period sugar was added 
to the control set now kept at room temperature 
until large enough to transplant to soil. It will be 
seen that, in the absence of sugar during the low 
temperature exposure (upper photograph) almost 
complete failure of vernalization has resulted. Clearly, 
therefore, the vernalization effect is concerned with 
some change in the absorbed carbohydrate occurring 
at low temperature only (lower photograph). 
Further work will be undertaken with different 
concentrations of various sugars and also on the effect 
of omitting inorganic nitrogen from the culture 
medium. 
GREGORY. 


F. G. 
3. DE Ropp. 


R. 8. 


Research Institute of Plant Physiology, 
Imperial College of Science and Technology, 
London, 8.W.7. 


' Gregory, F. G., and Purvis, O. N., NATURE, 138, 249 (1936). 
* Gregory, F. G., and Purvis, O. N., Ann. Bot., N.S., 2, 237-251 (1938). 


Discovery of Celoplana sp. at Krusadi Island Marine 
Biological Station, Madras 


Arter the silver jubilee session of the Indian 
Seience Congress in Calcutta, to which I was a 
delegate, was concluded, I went down to the south 
of India to the Marine Biological Station, Krusadi 
Island, at the kind invitation of the director of 
fisheries for Madras, Dr. Sundara Raj, to study the 
fauna of that coral island. 

While there I was fortunate to collect a single 
specimen of Celoplana, which I detected crawling in 
a dish containing seaweeds, chiefly Halimeda opun- 
tiades. The specimen was about 5 mm. in length, 
translucent and faintly suffused with green to tone 
in with the weed on which it was living. I made 
several observations on and sketches of the living 
animal, but was unable to preserve it as it frag- 
mented when I attempted to kill it with corrosive 
sublimate. Unfortunately, I had to leave for Colombo 
the next day and was unable to obtain and study 
any further material. 

The animal resembles C. bocki Komai, described 
from Japan, but certain differences compel me to 
think that it represents a new species. The work of 
describing the animal has been entrusted to Dr. 
D. W. Devanesan, assistant director of fisheries for 
Madras, and his research assistant, Mr. S. Vara- 
darajan. I have since heard that these two workers 
have secured a good deal more material and we may 
hope for a full description before long. In the mean- 
time, it seems desirable to place on record this 
interesting find, the first from Indian waters, and in 
a locality far removed from any other in which the 
genus has been found. The species is evidently not 
uncommon and the clue to its habitat may be useful 
to others who may have the opportunity of biological 
work in the tropics. 

W. M. TATTERSALL. 


Zoological Department, 
University College, 
Cardiff. 

Aug. 5. 


NATURE 


SEPT. 10, 1938, Vor. 14 


Function of the ‘Gills’ in Mosquito Laryz 


Ir has been assumed until quite recently that the 
‘gills’, or anal papilla, of mosquito larve serye fo 
respiration, and I accepted this view in a peoviens 
publication’, though with some misgivings in yiey 
of Dr. Wigglesworth’s demonstration’, that the 
respiratory function is at most secondary. 

Wigglesworth (1938)? has summed up work of his 
own and of others, and has shown beyond doubj 
not only that the main function of the ‘gills’ jg the 
absorption of chloride but also that the size of thes 
structures in a given species of mosquito is largely 
governed by the concentration of chloride in the 
water, the ‘gills’ being considerably larger in water 
of low chloride-content than when the con entration 
of chloride is comparatively high. 

Though, however, Wigglesworth mentions tha 
this phenomenon provides an explanation for the 
large sausage-shaped type of ‘gill’ characteristic of 
larve breeding in small containers (tree-holes, plant- 
axils, ete.) and, by inference, for the smal! rounded 
‘gills’ of those which breed in saline waters, he has 
omitted to note that it also explains the anomaloys 
case of those larve which breed in small containers 
but which are predaceous. These latter have very 
short rounded papille (ref. 1, p. 21) instead of 
the large sausage-shaped type which is found jn 
nearly all other species occurring in small containers, 
In the light of the discovery that the chief function 
of the anal papille is to absorb chloride, the explana. 
tion of this apparent anomaly becomes obvious: 
predaceous larve obtain their chloride from the bodies 
of their victims and thus do not require large ‘gills’ 
wherewith to absorb it independently. 

G. H. E. Hopkxuys, 
Agricultural Laboratories, 
Kampala, Uganda. 


* Hopkins,““Mosquitoes of the Ethiopian Region", Part 1 (1936), p. 12. 

* Wigglesworth, “The Function of the Anal Gills of the Mosquito 
Larva”, J. Exp. Biol., 10, 16-26 (1933). 

* Wigglesworth, “The Regulation of Osmotic Pressure and Chloride 
Concentration in the Hemolymph of Mosquito Larve’’, J. Exp 
Biol., 15, 235-247 (1938). 


A Curious Atmospheric. Phenomenon 

On July 23, at 5 p.m., while visiting Ranelagh, a 
friend and I were sitting in the small temple which 
is at the highest point in the grounds. It was a 
bright day with little wind, but there were haze and 
some cloud. I do not know the bearings from this 
temple, but considering a line at right angles to the 
door of the temple as zero, the phenomenon to be 
described occurred at an angle of azimuth of 45° or 
50° to our left, which may have been E.S.E. 

The occurrence was first noticed at 5 p.m. and 
went on until 5.15 and later, and was again seen at 
6.15 from another station at the general ground- 
level. 

What we saw was a tall and very narrow, vertical, 
grey column subtending a vertical angle of 20° or 
25°. In the foreground about a quarter of a mile 
away were tall trees and the column appeared 
behind these at perhaps a third of a mile away from 
us. There was a slight wave motion up the column, the 
amplitude of the waves being say two or three diameters 
of the column, which was perhaps fifty or more dia- 
meters high. The diameter was constant all the way 
up. The column persisted for a time always in the 
same place except when there were two(? three)columns 
separated by an angle of azimuth of say 2° or 3°. 
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When the column disappeared, as it did frequently, 
it did 80 along its whole height at the same time, 
and formed again suddenly along its whole height. 
Occasionally a top short length would break off, 
goat away and disappear. 

[ directed the attention of two women (strangers 
who happened to visit the temple) to the occurrence 
and they too saw it easily, so in all four saw it. 

The only cause I can think of is that there was a 
whirlwind, or a series of whirlwinds, which con- 


centrated the haze. Smoke seems unlikely. The 
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straightness, verticality, uniformity of diameter, 
constant position and repeated occurrence were most 
marked. 

It would be interesting to know if such a phe- 
nomenon has been seen before and what explanation, 
if any, has been suggested. 

A. 8. E. ACKERMANN. 

17, Victoria Street, 

Westminster, 
London, 8S.W.1. 
July 28. 


Points from Foregoing Letters 


A grapH showing the variation with temperature 
f the intensity of the magnetic field needed for the 
nset of resistance in very thin superconducting films 
f mercury (400, 1000 and 10,000 A. approximately) 
< submitted by Dr. E. T. 8S. Appleyard and A. D. 
Misener. The intensity of the field changes by a 
factor of more than fifteen on passing from the 
thinnest to the thickest film. 


Drs. J. G. Daunt and K. Mendelssohn find that the 
film of liquid helium IL which forms on solid surfaces 
s about 5 10-* em. thick, and that the heat trans- 
port through the film is a transfer of mass. They 
conclude that the rate of transfer depends only on 
the thermal state of liquid helium LI. 


Using five ‘counters’ separated by various thick- 
nesses of air and lead, Miss Z. Wasiutynska and Prof. 
L. Wertenstein have sought for evidence of neutron- 
proton exchange phenomena in cosmic rays. They 
conclude that if the particles constituting the bulk 
of the penetrating component give rise to any ex- 
change effect, the mean free path in lead for this 
effect is much longer than 30 cm., and they calculate 
that the relative number of protons present in cosmic 
penetrating radiation must be very small. 


The difference between the absorption of hydrogen 
and of deuterium on ‘promoted’ molybdenum oxides 
s found by J. H. Hudson and G. Ogden to vary with 
temperature and type of promoter (zinc, nickel or 
cobalt). At 77° K. the deuterium is absorbed to a 
greater extent than hydrogen by all three absorbents ; 
at 218° C. the absorption of the deuterium is lower 
than in the case of zine- and cobalt-molybdenum, 
whilst above 300° the absorption again becomes 
greater. 

Photographs of Raman spectra of ortho- and meta- 
diphenyl benzene in the molten state are submitted 
by Prof. 8S. K. Mukerji. Thirty-three new lines were 
recorded for the ortho-compound and 27 new lines 
for the meta-compound, and these may throw some 
light on the nature of the symmetry of the benzene 
rings in their structure. 


Dr. W. H. J. Vernon and E. G. Stroud describe 
a method for obtaining ‘polished’ surfaces of zinc 
(comparable in smoothness and brightness with those 
produced by mechanical polishing) by means of 
anodic treatment in an aqueous solution of potassium 
hydroxide under prescribed conditions of current 
density and E.M.F. 


The melting point of a high-purity silicon sample 
(99-93 per cent) was found by Dr. M. L. V. Gayler 


to be 1,415° C., this being 4° higher than that recently 
found by Hoffmann and Schulze for a sample of 
slightly lower purity. 

Measurements of the photochemical equivalent in 
the optical sensitizing of silver halides by dyes have 
been made by Dr. 8. E. Sheppard, Dr. R. H. Lambert 
and R. D. Walker. The absorption of one quantum of 
light per dye molecule gives one atom of silver. A 
quantum equivalent of unity is held to contradict the 
hypothesis of quantum summation for the process. 


Formule for molecular diffusion in a concentration 
gradient and for ions diffusing in a potential gradient 
are submitted by Dr. J. F. Danielli. These equations, 
he states, are reasonably satisfactory over a wide 
range of conditions, snd may be used to _ in- 
dicate whether biological membranes such as egg 
membranes and those of the red blood cells are 
homogeneous or not. 


D. Beall and Prof. T. Reichstein have each isolated 
progesterone and allopregnanolone from ox-adrenal 
concentrates. 

Changes in the lymphatic tissue in rats which have 
developed a tumour, originally induced by a cancer- 
producing substance, are described by Dr. Dorothy 
Parsons. The tumour can be produced in other rats 
by transplantation of a lymph gland or by injection 
of blood and cell-free filtrates from tumour-bearing 
animals. 


Photomicrographs of thyroid gland sections of the 
grass snake, showing changes brought about by 
injection of small amounts of thyrotropic hormone, 
are submitted by Miss E. M. Mason, who suggests 
that the effect observed may be suitable for the 
biological assay of the hormone. 


Following upon the cutting and destruction of the 
sciatic nerve, the concentration of the enzyme 
cholinesterase at the end-plates of the voluntary 
muscle of guinea pigs is found by R. Couteaux and 
D. Nachmansohn to decrease in inverse proportion 
to the volume of the muscle. This indicates that the 
enzyme is localized at a high concentration in the 
end-plates of the muscle and not in the endings of 
the nerve fibres. 

Photographs of rye plants obtained from embryos 
excised from seeds and grown after keeping at 1° C. 
for six weeks on agar plus nutrient salts, with and 
without the addition of 3 per cent sugar solution, 
are submitted by Prof. F. G. Gregory and R. 8. de 
Ropp. They show that in the absence of sugar during 
the low-temperature exposure, almost complete failure 
of vernalization results. 
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Research Items 


Viking Figure Head from the Scheldt 


THE wooden figure head from a Viking ship pur- 
chased by the British Museum (Bloomsbury) with 
the aid of grants from the National Art-Collections 
Fund, and regarded as the most important relic of 
the Vikings outside Scandinavia, has recently been 
described and figured by Mr. T. D. Kendrick (Brit. 
Mus. Quart., 12, 3; 1938). It is the figure head or 
stern-post of a Viking ship, made of oak and measuring 
four feet nine inches in length. It was found about 
two years ago with ship’s timbers during dredging 
operations in the River Scheldt at Appels, near 
Termonde, Belgium. The carving consists of a beaked 
head on a long neck, with a perforated tenon at the 
end. It is the only example of the zoomorphic 
terminals frequently mentioned in the Sagas and 
represented in the sculptures on Scandinavian tomb- 
stones. It is dated tentatively at not later than 
A.D. 800. Its attribution, it is anticipated, will be 
a matter of much discussion. It is obviously north 
German work, and may be Danish; but that it is 
Norse is unlikely. It bears only a distant relationship 
to the carving which adorned the Norwegian ships ; 
while on structural and morphological grounds it can 
be shown that it could not have adorned the prow 
or stern of a vessel of the Oseberg or Gokstad kind. 
While there is nothing precisely like it in Danish 
archeology, it has to be remembered that little or 
nothing is known of Danish boats, while there is strong 
probability that a Viking ship sunk off Termonde 
would be Danish. Not only did the Danes for long 
assail the Frisian coast, but they also had a base at 
the mouth of the Scheldt. If this attribution should 
be correct, the Termonde carving is the only consider- 
able fragment that has survived of the ships in which 
the Danes attacked the Low Countries and the coasts 
of England. 


Navaho Ceremonial 


In a study of the agricultural and hunting methods 
of the Navaho of Arizona and New Mexico, Mr. W. W. 
Hill points out the unusual amount of ritual that 
has been integrated in the affairs of everyday life 
among this people (Yale Univ. Pub. Anthrop., No. 
18; 1938). To understand their reasons for this, 
regard must be paid to the salient physical conditions 
of the Navaho country. The difficulties of the 
physical background, due to its aridity and the 
distribution and quantity of rainfall, have been over- 
come by the Navaho in two ways: first by the 
practical adjustment of agricultural methods, and 
second by incorporation into the agricultural round 
of a series of ceremonies, which attempt to realize 
for the individual a control over phenomena that 
actually he cannot control. So in hunting, which 
was the second most important economic pursuit of 
the Navaho next to agriculture, they practised a 
ritual and a non-ritual form. They believed that 
game, when killed, did not die but returned to its 
own country, while they themselves were under the 
observation of the Talking Gods. Hence they were 
careful to observe all ritual and taboos. The observ- 
ance of ritual made it possible for them to accomplish 


more than on ordinary occasions, For example, js 
the Wolf Way of hunting they actually came to 
possess many of the attributes of the wolf, including 
his prowess in the hunt. A peculiar feature of ¢, 
ritual hunt was the complete reversal of the psycho. 
logy of the participants. Their demeanour, habitual) 
gay, became dour, and no joking or levity was per. 
mitted. In agriculture the ceremonies were definite) 
magical and religious in content, but in contrast 4 
the bulk of Navaho ritual, they were primari}; 
esoteric in character. As attributes of agricultyrs) 
procedure, they took a role of vital importance jy 
every stage of cultivation, and they were most oftey 
found interwoven with the actual procedure at points 
where it had failed to meet the necessities of gy 
inhospitable environment, and served to compensate 
for the lack of technical development. 


Orthopedic Aspects of Sciatica 


Dr. ARTHUR WEsSON (Reports on Chronic Rheumatic 
Diseases, No. 4; 1938. H. K. Lewis) deprecates the 
view that sciatica indicates inflammation of the 
sciatic nerve, and maintains that the so-called 
sciatic pain is a referred pain from pathological 
conditions in the muscles, ligaments and lumbo-sacra| 
and sacro-iliac joints. He describes three main groups 
of sciatica. The first two groups have in common a 
positive Laségue’s sign and spinal deformity, while 
in Group III these signs are absent. The characteristic 
features of Group I, which is due mainly to acute 
and chronic trauma, are pain, deformity and lumbo- 
sacral tenderness, and the treatment consists in 
restoration of alignment, restoration of normal muscle 
balance and maintenance of full mobility. The char. 
acteristic features of Group II, which is due toa 
chronic muscle imbalance, arising from postural and 
occupational causes, are pain of a more gradual onset, 
deep tenderness in the area between the iliac crest 
and great trochanter due to changes in the regional 
muscles, marked weakness in the abductor muscles 
of the hip and a functional scoliosis. The treatment 
of this group consists in the production of muscular 
relaxation and restoration of normal muscie balance. 


Statistics of the Halibut Fishery 


Dr. P. JESPERSON has recently given a compre- 
hensive statistical survey of the halibut fishery in 
the waters round the Faroes, Iceland and Greenland 
(Meddelelser fra Kommissionen for Danmarks F iskeri- 
og Havundersegelser, Serie: Fiskeri, 10, No. 5). The 
27 tables and 20 figures show the changes in the 
yield of the Faroese and Icelandic fishery since the 
vear 1906 and of the Greenland fishery since 1928. 
The proportions of the total yield of the fishery 
taken by different countries are given and it can be 
seen that in all three areas the English catch greatl 
exceeds that of other countries. Scotland takes 
second place in Faroese waters. 1907 and 1908 and 
the immediate post-War years of 1922 and 1923 
were ‘peak periods’ in the fisheries of both the 
Iceland and Faroese areas, and each of these peaks 
has been followed by a marked and steady decline 
in the total yield of the fishery. The total 
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yield after the peak of 1922 and 1923 reached 
4 minimum in 1929 and 1930 in the Icelandic and 
Faroese waters, and was thereafter followed by a 
fairly steady increase im the Faroese fishery and a 
slight one in the Icelandic fishery. Data concerning 
the Greenland fishery were obtainable only from the 
vear 1928. The year 1929 showed the greatest total 
vield, since when there has been a decline so that in 
1935 the total catch amounted to only half that of 
1929. The statement that “‘these fluctuations in the 
catehes are certainly due more to accidental circum- 
tances connected with the fishery than to any 
change in the size of the fish stock’? may be some 
reassurance, but the figures of the statistical tables 
and the graphs which Dr. Jespersen has prepared 
from them certainly do not present the picture of a 
sock of fish which is being rationally exploited. 


The Cultivated Mushroom 


No plant taxes the skill of the gardener so much as 
the common mushroom ; its cropping is often erratic, 
even with expert commercial treatment. Miss D. M. 
(Cayley has experimented with various composts for 
the growth of several kinds of wild and cultivated 
mushrooms (J. Roy. Hort. Soc., 63, Pt. 7, 325-333, 
July 1938). A loose mixture of chopped straw, chopped 
hay, crushed oats and sand, watered with a solution 
f sulphate of ammonia, was found suitable for spawn 
production. Cultivated mushrooms would produce 
fmiting bodies upon a wide variety of fermented 
and unfermented composts. Most of the wild species, 
however, would not fruit upon artificial composts, but 
s kind of mushroom which grows around old hay- 
stacks provides an exception. It can be grown upon 
asimple, cheap compost of naturally rotted material, 
and offers considerable possibilities for commercial 
development. Miss Cayley also describes (Gard. 
Chron., July 16) the history of mushroom cultivation. 
Marchant le Pére was apparently the first to discover, 
n 1678, the mycelium of the organism, and in 1707 
Tournefort first described its horticultural propaga- 
tion. Other records bring the history to modern 
times. 


Early Echinoderms 


Two new echinoids (Aulechinus and Ectinechinus) 
from the Upper Ordovician of Girvan are described 
by E. W. MacBride and W. K. Spencer (Phil. Trans. 
Roy. Soc., B, 229, 91; 1938). Some of their features 
recall those seen in the early stages of development 
of living echinojds, such as the undivided or incom- 
pletely divided ambulacral pores, the arrangement 
ff the plates on the peristome, and the incomplete 
radial symmetry of the apical disk due to the presence 
of only one inter-radial plate, the madreporite. The 
test was thin and flexible with two columns of 
ambulacral and seven to nine of interambulacral plates 
neach area. The pores in the ambulacral plates are 
near the per-radial line. A striking feature is that 
the radial water vessel was enclosed in the test, thus 
resembling the Asterozoa. The lantern is of a simple 
type, consisting of jaws and teeth only, and there 
are no auricles. In the periproct there is an anal 
pyramid with valvular plates—a character previously 
unknown in the Echinoidea. Both genera are regular 
forms, but one (Ectinechinus) is stated to be elongate, 
mut with the plane of symmetry different from that 
in the heart urchins. Even more remarkable than 
the echinoids is Eothuria which, although resembling 
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in many respects the two Echinoids, is regarded as a 
holothurian, since it is without ocular plates, and 
possesses five pairs of oral plates instead of jaws. 
Unlike other holothurians Zothuria has a complete 
test formed of thin plates, a condition comparable 
with the post-larval stage of Cucumaria. The pores 
in the ambulacral plates differ from those of the 
echinoids in having many openings. 


Lead-Uranium-Thorium Ratio in Cleveite 


RECENT analyses of different layers of crystals of 
uraninite show that the composition may not be 
uniform throughout a single crystal. Ruth Bakken 
and Ellen Gleditsch have now examined a single 
cleveite crystal from Auselmyren in Norway (Amer. 
J. Sci., 95-106; 1938). Analyses were made of 
yellow and reddish alteration products (I) ; adherent 
gangue material (II); outer layer of the black 
lustrous cleveite (III); middle layer (IV); and 
core (V). It is interesting to find that PbO, which 
is about 13 per cent in V—IILI, rises to more than 20 per 
cent in I. Iron oxide similarly rises from about 1 per 
cent to nearly 4. ThO, varies but little in V-III ; 
but is more than doubled in I. Uranium, on the 
other hand, shows a marked decrease in I. From 
III to V the colour deepens and the ratio UO,/UO, 
increases from 1-35 to 1-48. The lead ratios and 
corresponding (approximate and uncorrected) ‘ages’ 
are : 

Pb I IV 
Uv +036 Th 0-1668 0-1703 


Millions of years 


Average 
0-1702 


1283 1294 1293 


In a similar investigation of a Canadian uraninite 
from Wilberforce, Alter and Youill (J. Amer. Chem. 
Soc., 390; 1937) found the lead ratios for the outer 
and middle layers and core to be 0-1668, 0-1678 and 
0-1864 respectively. 


Thixotropy 

SoME new experiments on thixotropy have recently 
been described by C. W. Correns and H. G. F. Winkler 
(Naturwiss., 26, 517; 1938). Powders of a known 
nuclear size (microscopic and sub-microscopic) were 
placed in tubes with different quantities of liquids. 
The degree of thixotropy is given by the ratio of 
the volume of liquid to the volume of solid for which 
the system after one minute’s rest just shows no liquid 
flow when the tube is inverted, though the system is 
liquid when shaken. It was found that of the particles 
examined, those which were flat or rod-shaped 
showed thixotropy in water. The following sub- 
stances of this type were used: kaolin, halloysite, 
metahalloysite, muscovite, glauconite, graphite, 
molybdenum glance and tremolite. Quartz, felspar 
and fluorspar, on the other hand, are approximately 
isometric, and do not show the phenomenon in water. 
The degree of thixotropy is greater the finer the 
particles. The presence of electrolytes is not necessary 
for the occurrence of the phenomenon. Their effect 
varies and does not follow the coagulation series. 
Thixotropy occurs not only with aqueous sols, but 
also in organic media. In fact, some substances, 
such as quartz, felspar and fluorspar, which do not 
show the phenomenon in water, do so in benzene 
provided the particles are of the right size. It may 
be concluded that every substance, if the particles 
are sufficiently fine, will show thixotropy in a suitable 
liquid. 
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Mechanism of Mutarotation 


R. Kuhn and L. Birkofer have recently discussed 
the catalytic reduction of glucosides derived from 
secondary bases and the bearing of their experimental 
results on the theory of mutarotation (Ber. deutsch. 
chem. Gesells., July). Jacobson and Stelzner regarded 
the mutarotation of sugars as a process of oxo-cyclo- 
desmotropy, or ring-chain-tautomerism, which in- 
volves the change from one ring-structure to another 
through an intermediate open form, in which a 
doubly linked oxygen atom appears. Since the 
resulting carbonyl group is readily reduced by the 
addition of two hydrogen atoms, it would appear that 
the mutarotation of a sugar-derivative is intimately 
associated with easy reducibility. Thus the alkyl- 
glucosides and the fully acetylated hexoses, which 
do not exhibit mutarotation, cannot be reduced in the 
same way as the free hexoses. The authors have 
already described (Ber. of March) two compounds, 
namely, the d-glucosides of piperidine and dibenzyl- 
amine, which unexpectedly exhibit mutarotation. 
As derivatives of secondary amines they are incapable 
of yielding Schiff’s bases, and it would be reasonable, 
therefore, to suppose that they would not be easily 
reduced. In fact, under the usual conditions, reduction 
at 100° C. leads only to the formation of free base 
and d-sorbitol, but by keeping the temperature 
below 75° C. and using nickel as catalyst it has been 
found possible to isolate N-1’-sorbityl-piperidine, so 
that mutarotation and alcoholic reduction are again 
shown to be interdependent. Further explanation 
of the mechanism of mutarotation is furnished by a 
study of the glucoside derived from dibenzylamine, 
which has an extremely low mutarotation-velocity. 
The latter was enormously increased by the addition 
of water, and to an even greater extent by hydro- 
chloric acid. Thus the authors conclude that in 
such cases either bases or salts must be formed 
before mutarotation can occur, so that it is not the 
glucoside itself but rather its cations which undergo 
this transformation. This seems to bring their views 
into harmony with those expressed by Lowry. 


Thermal Data for Organic Compounds 


THE heats of combustion of some compounds 
which are important in carbohydrate metabolism 
have been determined by means of the bomb calori- 
meter by H. M. Huffman and 8. W. Fox (J. Amer. 
Chem. Soc., 60, 1400; 1938). From the results at 
25°, the values of the heats of formation (AH) and 
the free energies of formation (A/F) in k.cal. are 
calculated to be as follows : 

Fumaric acid 
Maleic acid 
Succinic acid 
a-d-Glucose 


a-d-Glucose hydrate 
8-d-Glucose ee 


Sulphur Dioxide 


Some thermal properties of sulphur dioxide have 
been accurately measured by W. F. Giauque and 
C. C. Stephenson (J. Amer. Chem. Soc., 60, 1389 ; 
1938). The melting and boiling points were found 
to be 197-64°K. and 263-08°K., respectively 
(0° C, = 273-10° K.). The heats of fusion and evapora- 
tion per mol are 1769-1 gm.cal. and 5960 gm.cal., 
respectively. The vapour pressures were determined 
and represented by an equation. From calorimetric 
measurements, the entropy of the gas at the boiling 
point was found to be 59-23 units per mol, which 
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agrees with the value found from spectroscopic day, 
showing that the entropy approaches zero at 4), 
absolute zero. The bond angle (between S and 0) inthe 
sulphur dioxide molecule is calculated as 129 « , 
with the S—O distance as 1-46 + 0-024, ~ ' 


Galerkin’s Method in Differential Equations 

THis method was given by V. G. Galerkin jn his 
treatise “Rods and Plates” (Vestnik Ingeneroff) , 
long ago as 1915, but owing to language difficulties ; 
little known in Great Britain. The account by Pp, 
W. J. Duncan (Aeronautical Res. Com.: Rep. anj 
Mem., No. 1798; 1937) will therefore serve a usef 
purpose. The method starts by choosing a certaiy 
number of functions which satisfy the given bounday 
conditions, and taking a linear combination of thes, 
with coefficients chosen so that the mean-squap 
error shall be as small as possible. In practice, th 
minimum condition gives a set of simultaneoy 
linear algebraic equations. The method is particular) 
suitable for mechanical problems concerning elasticit; 
or oscillations, such as occur in engineering api 
aerodynamics. The equations obtained have a direc 
dynamical significance, namely, that of the vanishin; 
of the virtual work in an appropriate displacement. 
and the method itself can be regarded as equivalen 
to the employment of Lagrange’s dynamical! equation 
with a special co-ordinate system. It is interesting 
to notice that, to make the best choice of certajy 
multipliers, it is necessary to know the physica 
meaning of the differential equation to be solved. |; 
is probable that the Galerkin method can be applied 
to every mechanical problem concerning elastic 
other continuously deformable bodies, as well as 
ordinary problems in the numerical solution 0 
differential equations. 


Constants of Star-Streams 


SoME years ago, Prof. W. M. Smart published a 
paper concerning the constants of the star-streams 
derived from the photographic proper motions of star, 
in which an analysis was made of the photograph 
proper motions of 3,029 stars (Mon. Not. Roy. So. 
87, 122; 1926). The plates, on which the determina. 
tion of proper motions was based, were main 
parallax plates, taken with the Sheepshanks equa- 
torial of Cambridge Observatory. The material fora 
paper by Prof. W. M. Smart and T. R. Tannahil 
(Mon. Not. Roy. Astro. Soc., 98, 7; May 1938) 
derived from the measurement of similar Cambridg 
plates of 21 regions, and the photographic proper 
motions of the 1775 stars have been analysed accord: 
ing to the two-stream theory by Eddingtons 
method. Stenquist found that there was a rapid 
increase of the probable errors for stars beyond 4 
certain distance from the centre of each region, and 
in accordance with his procedure the present author 
have rejected stars with images in the corner of 
plates. Although the intervals are rather longer, on 
the average, than those used in the first paper, It 5 
considered that the above refinement has so reduced 
the probable error that they are practically the sam 
in both cases. It was concluded in the first paper 
that the average probable error of the centenni 
proper motion was +0-4” in each co-ordinate. Th 
analysis shows that 909 stars belong to Drift i and 
794 to Drift ii, and the position of the vertex 0 
galactic co-ordinates is 337°, —1-4°. The solar motion 
with respect to the effective total of stars is directed 
towards the position, R.A. 261°-1, Dec. + 42°°5. 
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NATURE 


Chemistry of Cements 


N international symposium on the chemistry of 
A cements, organized by the Royal Swedish 
Institute for Engineering Re search and the Swedish 
(Cement Association, was held in Stockholm on July 
attended by representatives from Great 

Britain, ( the United States and many of the 
European countries. A short tour was arranged to 
precede the meeting, to enable visitors from abroad 
to see the cement and concrete industry in southern 
and central Sweden. 

The meeting, which was limited to a discussion of 
sientific problems and from which questions of 
testing and utilization were excluded, was the first 
international discussion of its type since the meeting 
held in London by the Faraday Society in 1918. A 
comparison of the papers presented at these two 
meetings shows how great have been the advances 
made in fundamental knowledge during the last 
twenty years. 

After an opening address by Prof. A. F. Enstrém, 
president of the Royal Swedish Institute for Engineer- 
ing Research, two introductory lectures were given, 
one by Prof. The Svedberg on “The Study of Giant 
Molecules by Means of Ultra-centrifugal Sedimenta- 
tion, Diffusion and Electrophoresis’’, and the other 
by Prof. A. Hedvall on “Reactions between Sub- 
stances in Solid State with Special Regard to Systems 
Containing Silica’. At an early stage in the subse- 
juent proceedings of the congress an act of homage 
to the memory of Le Chatelier was paid in the form 
of the following telegram sent to the Sorbonne, 
Paris : 

“A l'occasion du ‘Symposium on the Chemistry of 
Cements’ tenu & Stockholm le 6--8 Juillet sur invita- 
tion de L’Académie Royale des Sciences Poly- 
techniques et de la Société Suédoise du Ciment, les 
participants au Congrés, venus d’Allemagne, d’Angle- 
terre, de Belgique, du Canada, du Danemark, des 
Etats Unis, de Finlande, de Norvége, de Pologne, de 
Suéde et de Suisse sont heureux d’accomplir un 
devoir de profonde reconnaissance en _ rendant 
hommage & la mémoire du grand savant francais 
Henry le Chatelier, qui par son génie a tant contribué 
4 la prospérité de la Science chimique et de la 
Technique en frayant spécialement la voie a la 
Chimie des Ciments par ses travaux proéminents et 
fondamentaux.”’ 

The papers presented to the congress, which 
together with the discussion will later be published 
in one volume by the Royal Swedish Institute for 
Engineering Research, were as follows : ‘“‘Constitution 
of Portland Cement Clinker” by Dr. R. H. Bogue 
(Bureau of Standards, U.S.A.), “X-rays and Cement 
Chemistry” by Dr. W. Biissem (Kaiser-Wilhelm 
Institiit fiir Silikatforsechung, Germany), ‘Calcium 
Aluminate and Silicate Hydrates’” by Mr. G. E. 
Bessey (Building Research Station, Great Britain), 
“The Calcium Aluminate Complex Salts” by Mr. 
F. E. Jones (Building Research Station, Great 
Britain), ‘Portland Cement and Hydrothermal Re- 
actions” by Prof. T. Thorvaldson (U niversity of 
Saskatchewan, Canada), “Reactions of Portland 
Cement with Water’ by Prof. P. Schlapfer (Tech- 
nische Hochschule, Ziirich, Switzerland), ‘““The Chem- 
istry of Retarders and Accelerators’ by Dr. L. 


68 and 
Canada, 


Forsén (Skanska Cementaktiebolaget, Limhamn, 
Sweden), ‘‘Constitution of Aluminous Cement Clinker”’ 
by Dr. N. Sundius (Geological Survey of Sweden), 
“Reactions of Aluminous Cement with Water” by 
Dr. G. Assarsson (Geological Survey of Sweden), 
“Chemistry of Pozzolanas”’ by Dr. F. M. Lea (Building 
Research Station, Great Britain) and “Physical 
Structure of Hydrated Cements’’ by Mr. 8S. Giertz- 
Hedstrém (Royal Swedish Institute for Engineering 
Research, Stockholm). The discussions, including 
written contributions submitted by authors unable 
to be present, were maintained at the high level set 
by the papers. 

Particular interest attached to the glass phase 
present in Portland cement clinker. Under very 
rapid cooling conditions, homogeneous structureless 
glasses can be obtained, but, with rather less rapid 
quenching, products are obtained which, although 
apparently glassy, give a strong X-ray diffraction 
pattern. This seems to be identical for glasses con- 
taining lime, silica and alumina, or lime, silica and 
ferric oxide, and also almost identical with that of 
the compound 3CaOQ.Al1,0,, which has been found 
to have a structure of the perovskite type. The 
suggestion was made by Bogue and Brownmiller that 
this pattern may be attributed to the formation of 
oxygen polyhedra, giving rise to the periodicity 
necessary for a strong X-ray pattern, but that the 
accessory atoms are still randomly distributed, and 
only when cooling is slower do these atoms take up 
definite lattice positions and give rise to crystalline 
compounds. It has been suggested that the patterns 
may be due to sub-microscopic crystallization of 
alumina and iron compounds of very similar structure 
of the perovskite type. While the compound 
3CaO.Al,O, is well known, however, the corre- 
sponding compound 3CaQ.Fe,O,; has not been found 
in either binary or ternary systems containing lime 
and ferric oxide. 

No hydrated calcium alumino-silicates of the more 
basic type had previously been prepared in the 
laboratory, but Biissem reported that evidence of 
the formation of compounds 3CaQ.AlI,O,;, 2S8i0,.aq 
and 2CaOQ.Al,0,.SiO,.aq in the quaternary system 
CaO-—Al,0,-SiO,-H,O have now been obtained. It 
was evident that knowledge of the ternary systems 
involved in this quaternary system is now sufficiently 
far advanced to render a systematic investigation of 
it possible. The complexity of the crystalline calcium 
silicate hydrates is indicated by the finding that, in 
addition to the naturally occurring mineral hille- 
brandite, 2CaO.SiO,H,O, three other crystalline 
hydrated dicalcium silicates, differing in their X-ray 
pattern and optical properties, can be prepared by 
the action of high-pressure steam on the anhydrous 
compound, It is also noteworthy that, though no 
more basic compound than that w ith a 2: 1 CaO: SiO, 
ratio has been obtained from aqueous reactions, a 
hydrated crystalline tricalcium silicate can be ob- 
tained from the corresponding anhydrous compound 
by similar means. 

The general subject of the retardation of chemical 
reactions has been discussed recently by Prof. K. V. 
Bailey in his book “The Retardation of Chemical 
Reactions”. The new work on the action of retarders 
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and accelerators on Portland cement, reported by 
Dr. L. Forsén, has shown that their effects are 
dependent on the rate at which they cause precipita- 
tion of alumina from solution, and that the action 
of a wide variety of substances can be explained in 
this manner. 

The mineralogy of aluminous cement is complex, 
and the nature of the iron compounds present is still 
controversial. A large part of the ferrous iron is 
found in that portion of the clinker which solidifies 
last, forming a dark and usually opaque glass. X-ray 
evidence suggests that free ferrous oxide is present 
as wiistite in sub-microscopic form, thus accounting 
for the high refractive index of the glass. The un- 
stable form of the compound 5CaOQ.3A1,0, (probably 
more correctly formulated as 12CaQ.7Al1,0,) is some- 
what remarkable in that it is the only member of 
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the lime-alumina series showing pleochroism, It 
seems probable that, in aluminous cement at least 
this is not a pure compound and that ferrous ang 
other oxides are also present. 

Many difficult problems still remain in the stug, 
of pozzolanas and of the physical structure of 
hydrated cements, but in connexion with the Jay 
of these there now appears to be a definite trong 
towards the view propounded by Le Chatelier tha 
the hardening of Portland cement is primarily to by 
attributed to crystal formation. 

During the period of the meeting and the toy 
which preceded it, visitors were entertained with 
much generosity by their Swedish hosts, and they 
owe to them a debt of gratitude, both for this and 
for their work in the organization of a very successfij 
meeting. 


Hydro-Kinetic Power Transmitter* 


By Prof. 


a problem of devising a hydro-kinetic power 
transmitter capable of performing effectively 
the functions both of a clutch and of a change speed 
gear has not infrequently been declared to be in- 
capable of solution. Tests of a transmitter evolved 
by Commendatore Piero Salerni indicate that the 
problem has now been satisfactorily solved. Within 
the range of variation of torque ratio requisite in an 
automobile or a heavy lorry, the transmitter in 
question performs the two functions effectively and 
has an advantage over the orthodox clutch and gear 
mechanism in efficiency, performance, simplicity, 
soundness of construction, and also cost. Further- 
more, due to its inherent smoothness, it relieves the 
whole of the transmission system, from engine to 
road wheels, of shock loads, and thus reduces general 
maintenance. 

A variable ratio hydro-kinetic transmitter consists 
essentially of three vaned elements, namely, a centri- 
fugal pump or driving element, a turbine or driven 
element, and a reaction element. In the new trans- 
mitter the design of each of these elements involves 
important original conceptions, and of these con- 
ceptions that which relates to the centrifugal pump 
is of a fundamental nature and has important 
implications. 

In a hydro-kinetic power transmitter which has 
to function under conditions varying as widely and 
unpredictably as in an automobile or a locomotive, 
the major causes of loss of energy have heretofore 
been: (1) unsteadiness of motion of the liquid 
medium within the ducts constituting the hydraulic 
circuit of the transmitter; (2) shock at the inlet of 
the driven element. Of these two causes of ineffi- 
ciency, the first, although per se the lesser, is funda- 
mental, since the second, though considerably 
graver, is in consequence of the first. 

Since the liquid medium has to pass from a vaned 
driving element to a vaned driven element rotating 
relatively to one another at greatly differing and 
constantly varying speed, it is evident that, if losses 


* Substance of a paper read before Section G (Engineering) of 
the British Association on August 22. 


F. C. Lea 


of prohibitive magnitude are to be avoided, the 
rotational velocity with which the liquid emerges 
from the driving element must be so controlled that 
the direction in which the liquid impinges upon the 
receiving ends of the vanes of the driven element js 
maintained under all conditions, at an angle at which 
the liquid can be received without appreciable shock. 
Hitherto such control has not been achieved. Control 
of velocity variations implies, as a pre-requisite, 
steadiness of motion of the liquid, and it was held 
that in a centrifugal pump—and therefore in a 
hydro-kinetic power transmitter—the motion of the 
liquid could not be other than unsteady. Hence 
the accepted theory that under variable conditions 
a hydro-kinetic power transmitter can function 
with acceptable efficiency only within a com. 
paratively narrow range of variation, and that 
efficient performance by a single transmitter of the 
widely differing functions of a clutch and of a 
variable ratio gear is an impossibility. 

The fundamental characteristic of the new trans- 
mitter is that its driving element is a centrifugal 
pump of such a construction that the motion of the 
liquid within its ducts remains steady for the veloci- 
ties that obtain in the ducts, with the result that 4 
steady stream can be maintained within the hydraulic 
circuit of the transmitter under all conditions, and 
velocity variations can Be, and are, adequately con- 
trolled. By virtue of this characteristic, both the 
fundamental and the consequential causes of loss of 
energy are virtually eliminated. 

A series of laboratory tests have been carried out 
directed towards establishing the soundness of the 
hydraulic principle which governs the design and 
functioning of the machine, and I have had oppor 
tunities of observing and testing the performance of 
it in an automobile. The automobile tested was 4 
standard 21-6 h.p. 1936 model fitted with the standard 
size tyres and the standard back axle ratio of 4°! to 
1, the unladen weight of the vehicle being 29 cw. 
The tests included trials under all driving condition®, 
that is, in traffic, in hilly country and on the open 
road. 
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The hill-climbing capacity of the vehicle, and the 
rate of its acceleration at ‘get-away’, and under all 
ther conditions, have proved to be appreciably 
eater than is advertised by the makers as achievable 
by the same model when driven with the standard 
clutch and gears ; and, though acceleration was 
lively, it was always smooth and progressive, the 
torque ratio decreasing gradually as road speed 
inereased. Inasmuch as with the transmitter there 
: neither de-clutching nor gear changing, optimum 
performance is achieved without involving gear 
changing skill on the driver's part. Passage from 
drive at the ratio of 1 to 1 to drive at higher ratios 
and vice versa is controlled solely by the accelerator, 
» that even at very low speed the car is driven at 
the ratio of 1 to 1 when acceleration is not needed, 
ghile torque increase takes place, whenever needed, 
the moment the accelerator pedal is pressed hard. 
The hill-climbing performance of the vehicle was 
sarticularly impressive. A special hill-climbing trial 
was made on the | in 4 portion of the Brooklands 
vst hill. The car was loaded with progressively 
grater weight until the final test, when a net load of 
2 ewt. was put on the car. The car was then driven 
n to the 1 in 4 portion of the hill, was stopped and 
then restarted without difficulty on the same gradient 
and was driven comfortably to the tep of the hill. 
This particular feature should prove of great advan- 
tage in heavy lorries, caterpillar tractors and the like. 
I have carried out also a prolonged road test to 
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Investigations 


rT HE 
| Seismological 
Association has just appeared, and 
activity on the part of the members and others in 


numerous directions. The six Milne-Shaw seismo- 
graphs belonging to the British Association have 
rmained on loan to the seismological stations at 
Oxford (2), Edinburgh, Perth (Western Australia), 
and Cape Town (2). During the year, a Jagger shock 
reorder has been made for the Committee at Bristol 
inder the supervision of Dr. C. F. Powell, and this 
nstrument is to be set up at Dunira, near Comrie 
the village in Perthshire which is famous for the 
prolonged series of minor earthquakes in the last 
century), thanks to the co-operation of Messrs. 
Macbeth and White. At Kew Observatory, the three 
Galitzin and two Wood-Anderson seismographs have 
been rehoused in a new underground building, and 

t is very satisfactory to learn that in their new 
position they are not affected by the wind as they 
were previously, due to the rocking of the building. 
A full description of the new housing is being pub- 
lished in a memoir written by Dr. A. W. Lee. 

It is very satisfactory to learn that the work on 
British earthquakes which was carried on so long and 
% assiduously by Dr. C. Davison is now being con- 
tinued by Dr. Dollar with the support of the Com- 
mittee. Dr. Dollar is organizing the collection of 
data very thoroughly, and already has collected 
information from numerous: collaborators concerning 
ix earthquakes, four subsidences and mine-shakes, 
two explosions and six earth tremors felt by people in 
Great Britain since July 1, 1937. The earthquakes 
had the following dates and epicentres: 1937, July 9 
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ascertain the fuel consumption of a car fitted with 
the transmitter as compared with the fuel con- 
sumption of the same model when fitted with the 
standard clutch and gear box mechanism. This test 
has proved that with the transmitter a saving in 
fuel is effected. 

As a result of tests in the laboratory and on the 
road, and of an examination of the working parts 
after they had been in use in an automobile over 
65,000 miles, I have come to the conclusion that : 

(1) The transmitter resolves in a satisfactory 
manner the problem of transmission of power at a 
torque ratio varying automatically and gradually 
within the whole range covered by the orthodox 
friction clutch and change speed gear mechanism. 

(2) Its application in an automobile in substitu- 
tion for the orthodox clutch and gear mechanism 
results in an improvement of the performance of the 
vehicle in get-away, general acceleration, _hill- 
climbing, drive in traffic and drive on the open road. 

(3) The mechanical construction of the trans- 
mitter is in every way simple and sound; as com- 
pared with the orthodox clutch and gear mechanism, 
it is simpler and less costly, and its overall efficiency 
(as measured by petrol consumption on a long run) 
is appreciably greater. 

(4) Its scope .transcends the field of the auto- 
mobile and should include vehicles of every kind 
driven by internal combustion engines, both of the 
petrol and of the heavy oil type. 


Seismology 


at Walsall in Staffordshire ; 1937, July 20, in Perth- 
shire ; 1937, September 8, at Horsham in Sussex ; 
1937, December 4, at Comrie in Perthshire; 1938, 
March 21, in S.E. Edinburgh, and 1938, June 11, 
with epicentre at Ghent in Belgium. The latter 
was by far the most important, though the only 
damage done in Great Britain appears to have 
been a single fall of a few tiles at Herne Bay, 
in Kent. The low rumbling earth-sound was imper- 
ceptible west of London. In the West Indies, earth- 
quakes for the time being appear to be less frequent. 
The Weichert seismograph and eight Jagger shock 
recorders are still in operation in the care of Mr. 
Kelsick, who is making regular reports. From 
August until November 1937 about forty earthquakes 
were reported by observers in Dominica, and valuable 
reports on the geological structure of the island and 
on the distribution of earthquake centres were 
written by Mr. A. G. Macgregor and Dr. C. F. Powell. 

The work of the International Seismological 
Summary is being actively pursued at Oxford by 
Mr. J. 8S. Hughes and Miss E. F. Bellamy. The 
1.8.8. has now been prepared in manuscript as far 
as July 1933, and January, February and March are 
in the press. From January 1933 onwards an attempt 
is being made to distinguish between anaseisms and 
kataseisms. Theoretical work on southern earth- 
quakes and the core waves, periodicities, and deep- 
focus shocks has been done by the indefatigable Dr. 
H. Jeffreys, and on the travel times of P and S 
waves by Dr. A. W. Lee. Dr. E. C. Bullard is likely 
to undertake work on the thickness of the strata 
overlying the continental shelf round the British 
Isles. 
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Science News a Century Ago 


A Record Balloon Ascent 


On the evening of September 11, 1838, Charles 
Green (1785-1870) the aeronaut, made ““The Second 
Experimental Ascent” with the great Nassau balloon, 
accompanied by a Mr. Rush. In his account of the 
journey, which he described fully in The Times of 
September 15, he said that the balloon and its 
appendages weighed 4056 lb., of which the balloon, 
netting and car accounted for 702 lb., the ballast for 
1,500 lb., he and Rush 145 Ib. each, the grapnel 32 Ib. 
and the elastic rope to the latter 20 Ib. The remainder 
was due to the weights suspended from the car and 
released on starting. The balloon was set free from 
the Vauxhall Gardens at 6.30 and landed near 
Lewes an hour and a quarter later. The barometer 
used was made by Mr. Jones, of Charing Cross. “The 
greatest altitude we reached was 27,146 ft., indicating 
an elevation from the earth of 5 miles and 746 ft., 
the barometer having fallen from 30-50 to 11 and 
the thermometer from 61 to 5, or 27 degrees below 
the freezing point.” 


Ure’s “Dictionary of Arts and Manufactures” 


In 1838 Dr. Andrew Ure (1778-1857), a Scottish 
chemist, published the first part 6f his “Dictionary 
of Arts, Manufacture and Mines’’. In a notice of this, 
The Times of September 12, 1838, said: “This was 
a book much wanted. The first number or 
part appears to be very well done, and con- 
tains a mass of information, important to the 
generality of readers, divested of the difficulties of 
technicality and the pedantry which generally 
confuses and deters the mere common sense and 
common capacity student. The first part has some 
articles of very general interest—viz., Acetic Acid, 
Alcohol, Assay, Beer, ete.” Quoting from the 
article on “‘Baths,’’ in which reference was made 
to the water supply of London, the reviewer 
added the extract: “I am led to these remarks 
by observing the filthy state of the water 
usually supplied at very extravagant rates by the 
water companies. It often partakes more of the 
appearance of pea soup than of the pure element 
and he who reflects upon the miscellaneous contents 
of Thames water, will not have his appetite sharpened 
by a draught of the Grand Junction beverage, nor 
feel reanimated and refreshed by bathing in a com- 
pound so heterogeneous and unsavoury.” 


Loudon’s “Arboretum et Fruticetum Britannicum” 


On September 15, 1838, the Atheneum reviewed 
the “Arboretum et Fruticetum Britannicum; or 
the Trees and Shrubs of Britain, Pictorically and 
Botanically delineated, etc., with their Propagation, 
Culture, Management, etc’’. ““The English gardener,” 
the journal said, “is the best in Europe ; the English 
forester the worst nowhere has art more 
generally neglected the advantages of a favourable 
climate than in English woods. 

“Mr. Loudon’s object has been to enable the 
landed proprietor to avail himself of the discoveries 
of modern science, and to show him the real value 
of the many new species and varieties of trees and 
shrubs now in this country. He has performed his 
task with great industry and perseverance, the 
results of which are eight octavo volumes, containing 
2,694 pages of closely printed letterpress, 297 figures 


of plants and 2,546 woodcuts. . . . The appearance 
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of the plants themselves, the value of their timber 
the kind of soil they require, the manner of myjj, 
plying them, their periods of flowering and bearing 
fruit, the climate most favourable to thei; growth 
their botanical distinctions are all discussed in ample 
detail. So useful a book upon trees and shrubs 
is not to be found in any language.”’ 

John Claudius Loudon was born in Lanarkshire in 
1783 and died in Bayswater in 1843. He was brough 
up as a landscape gardener, and between 1813 and 
1828 made many visits to the Continent. In th 
writing of his later works he was assisted by his wif 
Jane Loudon (1800-58). 


Societies and Academies 
Paris 
Academy of Sciences (C.R., 207, 101-195, 
July 11, 1938). 


H. Vincent: Influence of ‘protected’ inoculations 
on the accession to virulence and on the morphology 
of the typhoid bacillus. An impregnated plug 
in a glass cylinder open at the ends is inserted into 
the peritoneum of the experimental animal. Such 
a culture increases rapidly in virulence and many of 
the organisms produced are smaller than normal and 
enclosed by a clear capsule. 

L. Danret: Variations in colour of the rush and 
borage grown in a calcareous soil. 

G. BENNETON: Representation of numbers by a 
sum of s distinct squares. 

K. Poporr: An extension 
derivative. 

M. ScHIFFER: Minimal domains in the theory of 
pseudoconformal transformations. 

R. GARNIER: Extension of the Euler-Savary 
formula to the most general movement of a solid. 

A. Toussaint and M. GpaLianu: Experimental 
realization of solid boundaries without a limiting layer 

P. CHaDENSON: A _ wave theory in celestial 
mechanics. 

A. VERONNET: Theory of natural and artificial 
radioactivity based on the constitution of the atomic 
nucleus. 

P. VERNOTTE: Distribution of a heat flux arising 
at the interface of two limited media in imperfect 
contact. Paradox on the propagation of heat. 

M. PavuTHENIER : High-tension [electric] generators 
employing a current of gas. 

J. Vircitt1: Determination of the form to be 
given to high-tension collectors. 

V. Maseru: Propagation of electric waves in 
ionized gases between two coaxial cylinders. 

T. Boecro: New integral of the equations of 
movement of an electrified particle in an electri 
field and in a superimposed magnetic field. 

E. Bryirysk1: Symmetries of the magnetic field 

F.-J. TaBoury: Role of the degree of ionization 
of electrolytes in the structure of the transition zone, 
Beilby layer - electrolyte. Comparison with analysis 
by the Raman effect. 

A. Micuet and Miie. M. Gatiissor: Thermo- 
magnetic anomaly presented at ordinary temperature 
by microcrystalline ferromagnetics. 

A. Rousset and R. Garnier: Molecular diffusion 
of light by liquids : variation of the diffused intensity 
with the wave-length. 

J. Janmx: Emission spectrum of ozone in the 
ultra-violet region. 
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Principle of a new method of 


A KASTLER : 
Metastable atomic levels of 


a paration of 1st topes. 


stopes of an element may have very different life- 


veriods. A scheme for the separation of isotopes is 
hased on this fact. The method should be applicable 
+) all elements having metastable levels. 

I. Zuorowskt: Disintegration of boron with 
omission of deuterons. Bombardment of boron in a 
Wilson chamber in a field of 16,000 gauss gave a 
ow tracks which are assigned to deuterons. The 
reactions are 
2 & 

:H, 


‘SB + $He — *4C 
‘SB + {He — *3C 


former predominating. 

M. Pat A glass electrode for differential titra- 
It consists of a U-tube with constriction at 

bottom across which is a membrane of Corning 


n 


lass O15. 

F Mute. M. Gex: Variations of different physico- 
hemical properties of naphthalene as a function of 
the pH. 

G. ARpirt1: Autoxidation of normal hexadecane. 

W. Herter and E. Vassy: Optical study of iso- 
thermal and non-isothermal transformations sol — gel. 

R. Farvre and A. MicHet: Variations of the 
rystalline parameter of cadmium oxide by the inser- 

n of cadmium atoms in its lattice. 

Mute. L. CHAUMETON: Copper salts of imidodi- 
silphonic acid. 
V. AUGER: 

inhydride. 

A. Borocco: Contribution to the study of the 
wtion of ultra-violet rays on mercury fulminate. 
Achange of colour occurs, which is accompanied by 
partial decomposition. Other physical properties are 
not appreciably affected. 

J. Laval: Scattering of X-rays by a crystal. 

M. Gautrer and M. Rousavutt: Crystalline rocks 
f the Nemours region (Algeria). 

F. Trompe: Wells and subterranean rivers of the 
Haut Comminges (Haute-Garonne). 

Mite. L. Levina: Modifications of the diffusion 
fglueose in presence of salts: the case of vegetable 


a- and 8-Monohydrates of molybdic 


tissues. 

P. CRETE: Embrogeny of the Lobeliacee. De- 
elopment of the embryo of Lobelia syphilitice L. 

P. CasteL and M. Bosc: Localization of copper 
n the foliar tissue of the vine after treatment with 

ipper sulphate. The cuticle appears to have great 
powers of retention for copper. 

J. Damon: Different modes of sexuality among 
amellibranch molluses of the family Pectinide ; 
hange of sex and transitory hermaphroditism in 
Chlamys varia L. 

I. GRUNDLAND and H. BuLLiaRD : Demonstration 
f the existence of fluctuations in the physical and 
chemical aspect of lipo-protein complexes (chemical 
Brownian movement). 

J. LoiseELEUR: Variations of the viscosity of 
antivenom serum in presence of its antigen. 

M. Potonovsk1 and M. Jaye. Study of the 
peroxidative action of hemoglobin. 

Mme. Y. Jé&rome-Livy: Influence 
arbons on alcoholic fermentation. 

R. Herrin and R. Dutiscovet: The role of a 
microbial membrane in the effectiveness of paints 
sed to protect the bottoms of boats against fouling 
by organisms. The film is gelatinous and contains 
itusorians, flagellates and bacteria ; it is physically 
unsuitable for the fixation of larvae, and further, it 


of various 
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contains Bacillus subtilis, which by removal of 
oxygen creates unfavourable conditions for aerobic 
organisms. 


Brussels 
Royal Academy (Bull. Classe Sci., 24, No. 3; 1938). 


QO. Rozet: Abelian involutions of order nine be- 
longing to an algebraic surface. 

R. Leprus: Application of the cathode ray 
oscillograph to the direct registration of the char- 
acteristics of probes in periodically variable plasmas. 

M. G. E. Cosyns : Study of the azimuthal distribu- 
tion of cosmic radiation. Measurements on the 
Pic du Midi have shown that for 0° longitude and 
a height of 3,000 m. the critical magnetic latitude 
is 48° at most. 

M. Fiorxkixn: Concentration of the external 
medium and hydration in a soft-water lamellibranch 
(Anodonta cygnaea L.). 

G. A. Homés: Surface phenomena in the cold 
working and recrystallization of metals. 

G. A. Homgs and P. Duwez: Distinction between 
the crystalline mechanism of static rupture and that 
of dynamic rupture. While static rupture is produced 
by a progressive deformation of all the crystals, 
fatigue rupture is produced by the progressive de- 
formation of only a part of the crystals. 


Melbourne 
Royal Society of Victoria, July 14. 

E.S. Hm1ts: Age and physiographic relationships 
of the Cainozoic voleanic rocks of Victoria. These 
rocks fall into two distinct groups, an older volcanic 
series, of Oligocene to Lower Miocene age, and a 
newer voleanic series, of Middle Pliocene to Recent 
age. Certain of the newer volcanic rocks in western 
Victoria underlie consolidated dune rocks, which are 
regarded as ranging throughout the Pleistocene, and 
are correlated with the Helicide# sandstones of the 
Bass Straits islands. Newer volcanic rocks are recorded 
from several localities in the eastern highlands. 

E. Lrypsay: Two Gregarines from Ctenolepisma 
longicaudata, with notes on forms in other silverfish. 
Lepismatophila ctenolepisme sp. nov. and Gregarina 
ctenolepisme sp. nov. have been described, and the 
former was found only in Ctenolepisma lineata var. 
pilifera Luc. 

Tokyo 
Imperial Academy (Proc. 14, No. 7, July 1938). 


AKITSUGA KawacGucHI: On the contractions of 
extensors. 

SuHizuR KakKUTANI: Two fixed-point 
concerning bicompact convex sets. 

KATSUTADA SEZAWA and Kryosar Kawalr : Anoma- 
lous dispersion of Rayleigh waves. 

SAN-ICHTRO MiIzuSHIMA, YONEZO 
Syuna Svuerura: Raman effect in 
1, 2-dibromoethane. 

Harvuyost Huzmotro: Radiolarian remains dis- 
covered in a crystalline schist of the Sambagawa 
system. 

SH6sHrr6 Hanzawa: An aberrant type of the 
Fusulinide from the Kitakami mountainland, north- 
eastern Japan. Fossil foraminfera from the Permian 
formation. Three new species of Nipponitella, n.gen. 
are figured and described. 

TAKEO KamapDa : Intracellular calcium and ciliary 
reversal in Paramecium. 


theorems 


Morrvo and 
tetradeutero- 
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Forthcoming Events 


Firta INTERNATIONAL CONGRESS FOR APPLIED ME- 
cHANIcs, September 12-16, at the Massachusetts 
Institute of Technology, under the presidency of Prof. 
K. T. Compton. 


Farapay Socrery. September 15-17.—General Dis- 
cussion on Luminescence, in the Biochemical Laboratory, 
University of Oxford. 


Appointments Vacant 


APPLICATIONS are invited for the following appointments, on or 
before the dates mentioned : 

A SENIOR PROFESSIONAL OFFICER (PHYSIOLOGY) and a SENIOR 
PROFESSIONAL OFFICER (BIOCHEMISTRY) in the Department of Agri- 
culture and Forestry in the Union of South Africa—The retary, 
High Commissioner for South Africa, South Africa House, Trafalgar 
Square, London (Application form 2.83, September 12). 

KEEPER with knowledge of archeology in the National Museum 
of Antiquities of Scotland—The Secretary, Board of Trustees, Portrait 
Gallery Buildings, Edinburgh 2 (September 17). 

LECTURER in the Department of Pharmacy and Biology at the 
Central Technical College, Suffolk Street, Birmingham 1—The Principal 
(September 20). 

PRINCIPAL of the Bengal Engineering College, Sibpur, near Calcutta 
—The High Commissioner for India, General Department, India 
House, Aldwych, London, W.C.2 (September 23). 

ASSISTANT III (adult male) on the staff for scientific research of the 
War Department—The Superintendent, Air Defence Experimental 
Establishment, Biggin Hill, Kent (postcard, September 23). 

AN ASSISTANT LECTURER IN BIOLOGY and a LECTURER IN PHYSICS 
in the University of Western Australia—The Agent General for 
Western Australia, Savoy House, 115 Strand, London, W.C.2 
(October 1). 

A LECTURER IN Puysics and a PROFESSOR OF PHILOSOPHY in the 
University of Queensland—The Agent-General for Queensland, 
London, or Universities Bureau, London, for conditions of appoint- 
ment (Registrar of the University of Queensland, October 1 and 15 
respectively) 

TeHREe EUROPEAN ENGINEER SUB-LIRUTENANTS in the Royal 
Indian Navy—The Secretary, Military Department, India Office, 
London, 8.W.1 (October 15). 

SENIOR RESEARCH ASSISTANT IN HIGHWAY ENGINEERING in the 
University of the Witwatersrand, Johannesburg—The Secretary, High 
Commissioner for South Africa, South Africa House, Trafalgar Square, 
London, W.C.2 (October 17). 

PROFESSOR OF ANATOMY in the University of Birmingham—The 
Secretary (October 31). 

LECTURER IN FORESTRY 
Secretary (October 31). 

CHEMICAL ASSISTANT in the laboratory of the Colne Valley Water 
Company, Aldenham Road, Watford, Herts—Chief Chemist (endorsed 
“Chemical Assistant”). 


in the University of Aberdeen—The 


Reports and other Publications 
(not included in the monthly Books Supplement) 
Great Britain and Ireland 


Aeronautical Research Committee : 
No. 1799 (2913): Approximations to Functions and to 
the Solutions of Differential Equations. By Dr. R. A. Frazer, W. P. 


Air Ministry : Reports and 


Memoranda. 


Jones and Sylvia W. Skan. Pp. 33. 4s. 6d. net. No. 1822 (3175): 
Relaxation Methods applied to a Spar of Varying Section, deflected 
by Transverse Loading combined with End Thrust or Tension. By 
R. J. Atkinson, K. N. E. Bradfield and R. V. Southwell. Pp. 33. 
4s. 6d. net. No. 1826 (3283): Flight Tests on the Profile Drag of 14% 
and 25% Thick Wings. By J. E. Serby, M. B. Morgan and Dr. E. R. 
Cooper. Pp. 16+4 plates. 3s. 6d. net. (London: H. M. Stationery 
Office.) [198 
Department of Scientific and Industrial Research. Forest Products 
Research Records, No. 25: Machinery and Equipment used for 
Bending Wood. By W. C. Stevens. Pp. ii+13+2 plates. (London: 
H.M. Stationery Office.) 6d. net. [198 
North of Scotland College of Agriculture. Calendar, Session 1938 
1939. Pp. viili+112. (Aberdeen: North of Scotland College of 
Agriculture.) (228 
Department of Scientific and Industrial Research. Report of the 
Forest Products Research Board; with the Report of the Director 
of Forest Products Research for the Year 1937. Pp. vi +87 + 10 plates. 
(London : H.M. Stationery Office.) 2s. net. [228 
Seottish Society for Research in Plant-Breeding. Report by the 
Director of Research to the Annual General Meeting, 2ist July 
1938. Pp. 32. (Edinburgh: Scottish Society for Research in 
Plant- Breeding.) [238 
Two Lectures on Practical Aspects of Absorption Spectrophoto- 
metry. By Dr. R. Alan Morton. Pp. 59. 2s. 6d. net. The Profession 
of Chemistry. By Richard B. Pilcher. Fourth edition. Pp. xii +108. 
2s. 6d. net. Register of Fellows, Associates and Students, 1938. Pp. 
477. Se. net. (London: Institute of Chemistry.) [268 
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Other Countries 


Sudan Government: Agricultural Research Service 
the Government Chemist for the Year 1937. (Chemical] 
Publication No. 80.) Pp. 19. (Khartoum: Agricultural 
Service.) 

Botanical Museum Leaflets, Vol. 6, No. 6: A Remarkable 
Selaginella with Preserved Female Gametophytes. By William ¢. 
Darrah. Pp. 113-136. (Cambridge, Mass.: Harvard University) {198 

U.S. Department of the Interior: Geological Survey. Bulletin 
874-C: Geology and Fuel Resources of the Southern Part the 
Oklahoma Coal Field. Part 3: The Quinton-Scipio District ‘ 
burg, Haskell and Latimer Counties. By C. H. Dane, H. B. Rothrock 
and James Steele Williams. Pp. v +151-253 + plates 12-26, 65 cents. 
Bulletin 886-D: Preliminary Report on the Alunite Deposits of the 
Marysvale Region, Utah. By Eugene Callaghan. (Contributions tp 
Economic Geology, 1937.) Pp. iv+91-134+plate 18. 15 cent: 
Bulletin 888: Spirit Leveling in Vermont, 1896-1935 By J. ¢. 
Staack. Pp. ii+155+1 plate. 20 cents. Bulletin 895-C : G tical 
Abstracts 90, July-September 1937. Compiled by W. A 
Pp. ii+93-136. 10 cents. Bulletin 899-A: Geologic Structure anj 
Occurrence of Gas in Part of Southwestern New York. Part |: 
Structure and Gas Possibilities of the Oriskany Sandstone in Steuben, 
Yates and parts of the Adjacent Counties. y W. H. B ‘and 
J. F. Pepper. Pp. iv+68+4 plates. 35 cents. Water-Supply 
796-F : a and Ground-Water Resources of the Valley of 
River and San Simon Creek, Graham County, Arizona. By Maxwell ¥ 
Knechtel ; with a Section on The Chemical Character of the Grou 
Water, by E. W. Lohr. (Contributions to the Hydrology of the United 
States, 1937.) Pp. iv + 181-222 + plates 45-53. 35 cents. (Washington, 
D.C. : Government Printing Office.) {198 

Survey of India. Geodetic Report, 1937. Pp. x+ 
(Dehra DOQn: Survey of India.) 3 rupees; 5s. 3d. 

Royal Observatory, Hong Kong. Meteorological Results, 1937 
Prepared under the direction of C. W. Jeffries. Pp. iv +148 +364844 
plates. (Hong Kong: Government Printers.) 3 dollars. (22s 

Annual Report of the Director of the Royal Observatory for the 
Year 1937. Pp. 8. (Hong Kong: Government Printers.) [228 

Department of Agriculture: Straits Settlements and Federated 
Malay States. Economic Series, No. 9: Malayan Agricultural Statistics, 
1937. By D. H. Grist. Pp. %1+89+2 plates. (Kuala 
Department of Agriculture.) 1 dollar. 

Mémoires de la Société de Physique et d'Histoire Naturelle & 
Genéve. Vol. 41, Fasc. 4: Btudes sur la partie occidentale du Lac 
de Genéve. 3: Constitution physique et chimique des sédiments du 
Lac de Genéve. Par E. Joukowsky et J.-Ph. Buffle. Pp. 415-466+ 
plates 14-20. (Genéve: Georg et Cie.) 7 francs. (228 

Queen Victoria Memorial Library, Salisbury. Occasional No 
1: A Rock Shelter on Nyazongo Mountain, Penhalonga . 
Southern Rhodesia. By C. Martin. Technical Reports by Rev. Father 
P. Stapleton and L. H. Wells. Pp. 18. (Salisbury, 8. Rhodesia : Queen 
Victoria Memorial Library.) 58. fees 

Southern Rhodesia. Report of the Trustees and Director of th 
National Museum of Southern Rhodesia, for the Year ended Sis 
December 1936. Pp. 8+3 plates. Report of the Trustees and Director 
of the National Museum of Southern Rhodesia, Bulawayo, for th 
Year ended 3ist December 1937. Pp. 10. (Salisbury 
Stationery Office.) 

U.S. Department of the Interior: Office of Education. 
1937, No. 35: The School Building Situation and Needs. By Alice 
Barrows. Pp. vi+62. 10 cents. Bulletin, 1938, No. 1 ucational 
Directory, 1938. Pp. iii+48+28+82+70. n.p. (Washington, D.C. 
Government Printing Office.) [238 

Report and Accounts of the National Botanic Gardens of South 
Africa, Kirstenbosch, Newlands, Cape (and the Karoo Garden, White- 
hill, near Matjesfontein), for the Year ending 31st December 1937. Pp 
25. (Kirstenbosch : National Botanic Gardens of South Africa.) [268 

Societas Scientiarum Fennica. Commentationes Physico-Mathe- 
matice, X, 4: Uber die Ionisierungsspannungen der Elemente in 
verschiedenen Ionisierungszustanden. Von Eugenie Lisitzin. Pp, 121 
(Helsingfors: Akademische Buchhandlung.) [268 

Parliament of the Commonwealth of Australia. Report by H. E 
Wimperis on the Inauguration of Aeronautical Research in Australia, 
dated 2ist December 1937. Pp. 17. (Canberra: Government 
Printer.) 1s. [298 

Department of Science and Agriculture, Jamaica. Bulletin No. 11 
A 7k of the Yields of Sugar Cane in Jamaica, 1935-1936. r 
by H. H. Croucher. Pp. 39. Bulletin No. i3: Report on an P 
cultural Survey in the Cayman Islands. By W. H. Edwards. 
41+6 plates. Bulletin No. 14: Proceedings of the Summer 
of Lectures and Demonstrations, 1937. Pp. iii+83. Bulletin No. 15 
Ceseoapese Leaf Spot of Bananas. By F. 8S. Ward. Pp. 7+6 plates 
(Jamaica: Government Printing Office.) (2% 

Bulletins of Indian Industrial Research. No. 12: The Manufacture 
of Soap in India. By A. K. Menon. Pp. ix+63+5 plates. (Delhi 
Manager of Publications.) 1 rupee; 1s. 6d. (298 





Catalogues, etc. 


1938. Pp. 32. (Salisbury: Dunns Fam 


Dunns Seed Wheats, 
Seeds, Ltd.) 

A Catalogue of Scientific Works, including books in Natural History 
Zoology, Geology, Ornithology, Agriculture, ps! and G . 
also Books and Periodicals on Mathematics and Physics from the 
Library of the late Dr. J. R. Airey. (No. 489.) Pp. 40. (Cambridge: 
Bowes and Bowes.) 

Heparin B.D.H. Pp. 9. (London: The British Drug Houses, Ltd) 

Optical Utilities. Pp. 16. (London: W. Watson and Sons, Ltd. 
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